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Current Statistical Data Covering 100 Percent of Industry 


(Includes Investor-Owned Companies, Cooperatives, 
and Government-Owned Utilities) — April, 1960 


1960 1959 % 





NET GENERATION* (Kwhr in Thousands 





By Fuel Burning Plants 45,477,900 43,636,893 | + 4.2 
By Water Power Plants 13,239,392 12,170,142 + 8.8 
Total Generation 58,717,292 55,807,035 + 5.2 
Add—Net Imports Over International Boundaries 381,919 309,992 +23.2 
Less—Company Use...... 162,178 162,349 — 0.1 
Less—Energy Used by Producer. e 1,571,344 1,393,142 +12.8 
Net Energy for Distribution 57,365,689 54,561,536 + 5.1 
Lost and Unaccounted for. . 3,189,406 4,127,340 | —22.7 
Sales to Ultimate Customers ...| 54,176,283 50,434,196 | + 7.4 
| } 
NUMBER OF CUSTOMERS— As of April 30 
Residential or Domestic 49 261,864 48,066,625 + 2.5 
Rural (Distinct Rural Rates 1,567,454 1,628,106 — 3.7 
Commercial or Industrial: 
Small Light and Power 6,353,489 6,282,917**, + 1.1 
Large Light and Power 341,323 340,393**, + 0.3 
Other Customers 197,256 190,343 +- 3.6 
Total Ultimate Customers 57,721,386 56,508,384 + 2.1 
KILOWATT-HOUR SALES—During Month of April 
(Kwhr in Thousands 
Residential or Domestic 15,592,051 13,906,937 +12 
Rural (Distinct Rural Rates 1,076,015 1,082,834 — 0.6 
Commercial or Industrial: 
Small Light and Power 8,695,928 7,982.328**| + 8.9 
Large Light and Power 26,584,161 25,495,448**, + 4.3 
Street and Highway Lighting 488,196 453,798 + 7.6 
Other Public Authorities 1,281,394 1,149,958 +11.4 
Railroads and Railways 409,991 307,081 +33.5 
Interdepartmental 48,547 55,812 —13.0 
Total to Ultimate Customers 54,176,283 50,434,196 + 7.4 
Revenue from Ultimate Customers (Thousands) . . $908,847 $842,723 + 7.8 





AVERAGE CUSTOMER DATA—For 12 months ended 
April 30, 1960 


Kilowatt-hours per Customer 3,074 3,427 | + 7.2 
Average Annual Bill $91.48 $86.36 + 5.9 
Revenue per Kilowatt-hout 2.49¢ 2.52¢ — 1.2 


* By courtesy of the Federal Power Commission, 


** Revised for comparison purposes. 
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To aid its operating company 
members to generate and sell elec- 
trie energy at the lowest possible 
price commensurate with safe and 
adequate service, giving due regard 


to the interests of consumer, in- 
vestor, and employee. 

Closing date for the BULLETIN 
is the tenth of the month preceding 
the month of issue. 

Manuscripts and correspondence 
relating to the BULLETIN should 
be addressed to the Editor, Edison 
Electric Institute, 750 Third Ave., 
New York 17, N. Y. 

The Edison Electric Institute 
does not assume responsibility for, 
nor necessarily endorse or approve, 
statements made by contributors 
to the BULLETIN. 






- 









Subscription price of the BULLETIN is $3.00 per year in the United States; $4.00 per year in foreign countries. 
Second-class postage paid at Philadelphia, Pa. Publication office, 56th and Chestnut Sts., Philadelphia 39, Pa. 


Editorial office, 750 Third Ave., New York 17, N. Y. 











onventions and Meetings 


1960 


September 

1- 2 Southeastern Electric Exchange Personnel Adminis- 
tration Section Convention, Roanoke Hotel, Ro- 
anoke, Va. é 

7- 8 EEI Street and Highway Lighting Committee, Salem, 
Mass. 

7-9 NELPA 53rd Annual Meeting, Glacier Park Lodge, 
Glacier, Mont. : : M 

7-10 Rocky Mountain Electrical League Annual Fall Con- 
-ference, Hilton Hotel, Denver, Colo. : 

11-16 IES 1960 National Technical Conference, Penn Shera- 
ton Hotel, Pittsburgh, Pa. 

12-13 EEI Residential Lighting Promotion Committee, Hop- 


kins Airport Hotel, Cleveland, Ohio ; ; 
14 PIP Steering Committee, Hotel Pierre, New York 
City, N. Y. 


15-16 KEEI-AGA Accounting Division and Section Organiza- 
tion Meetings, The Pittsburgh Hilton, Pittsburgh, 
Pa. 

15-17 Public Utilities Association of the Virginias’ 42nd 
Annual Meeting, Greenbrier Hotel, White Sulphur 
Springs, W. Va. 

18-21 EEI Meter and Service Committee, Westchester 
Country Club, Rye, N. Y. 

19-20 EEI Residential Electric Heating & Air Conditioning 
Committee, EEI Headquarters, New York, N. Y. 

20-21 EEI Commercial Electric Space Heating & Air Con- 
ditioning Committee, Columbus, Ohio. 

21-22 PEA Annual Meeting, Penn Sheraton Hotel, Pitts- 
burgh, Pa. 

21-23 IIFEUC Seventh Annual National Electric Farm 
Power Conference, Kentucky Hotel, Louisville, Ky. 

21-23 ASME-AIEE Power Conference, Bellevue-Stratford 
Hotel, Philadelphia, Pa. 

21-23 EEI Industrial Power and Heating Group, Milwau- 
kee, Wis. 

22-23 EEI Residential Wiring Promotion Committee, Salem, 
Mass. 


22-23 Missouri Valley Electric Association Accounting Con- 
ference, President Hotel, Kansas City, Mo. 


26-27 EEI Commercial Lighting Committee, Alabama 
Power Co., Birmingnam, Ala. 
26-27 EEI Farm Group, New York City, N. Y. 


26-27 EEI Residential Appliance Promotion Committee, 
New York City, N. Y. 

EEI Industrial Relations Committee 13th Annual 
Round Table Conference, Drake Hotel, Chicago, III. 


28 ECAP Copy Group Meeting, New Orleans, La. 


27-28 EEI Market Kesearch Committee, Harlan House 
Motel, Detroit, Mich. 

28-29 Southeastern Electric Exchange Accounting Confer- 
ence, Tides Hotel, St. Petersburg, Fla. 

28-30 Indiana Electric Association 51st Annual Convention, 
French Lick-Sheraton Hotel, French Lick, Ind. 

29-30 EEI Home Service Committee, Fort Worth, Texas. 

29-30 PIP Workshop Conference, Sheraton Charles Hotel, 


New Orleans, La. 


October 


3- 4 PEA Systems Planning Coinmittee, Erie, Pa. 

3- 5 Prime Movers Committee, Benjamin Franklin Hotel, 
Philadelphia, Pa. 

5- 7 Missouri Valley Electric Association Sales & Rural 
Conference & Home Service Workshop (joint meet- 
ing with International Association of Electrical 
Leagues), President Hotel, Kansas City, Mo. 

5- 7 Wisconsin Utilities Association Electric & Gas Sales 


and Operating Sections Convention, Schroeder Ho- 
tel, Milwaukee, Wis. 

6 EEI Power Survey Committee, EEI Headquarters, 
New York City, N. Y. 


6- 7 PEA Electrical Equipment Committee, Philadelphia, 
"a. 
Transmission and Distribution Committee, Sheraton 
Jefferson Hotel, St. Louis, Mo. 


9-14 AIEE Fall General Meeting, Chicago, III. 

10-12 AIEE National Electronics Conference, Chicago, III. 

13-14 PEA Meter Committee, Altoona, Pa. 

17-18 Electrical Systems & Equipment Committee, Hotel 
Northampton, Northampton, Mass. 

20-21 Electric Council of New England 4th Annual Con- 
ference, Hotel Somerset, Boston, Mass. 

20-21 Southeastern Electric Exchange Engineering & Op- 
eration Section, The Shoreham Hotel, Washington, 
D.C. 

20-22 PIP Second National Youth Conference on the Atom, 
Museum of Science & Industry, Chicago, III. 

22-26 Controllers Institute of America 29th Annual Na- 
tional Conference, Hotel Fairmont, San Francisco, 
Calif. 

24-26 EEI Insurance Committee, French Lick Sheraton, 
French Lick, Ind. 

25-27 American Standards Association National Conference 
9 Standards, Sheraton-McAlpin Hotel, New York, 
i ie # 

26-29. Rocky Mountain Electrical League Annual Meeting, 
Colorado Springs, Colo. 

27 BLBS Executive Committee, New York, N. Y. 

27-28 EEI Statistical Committee, The Homestead, Hot 
Springs, Va. 

27-28 PEA Transmission & Distribution Committee Fall 
Meeting, Hotel Alexander, Hagerstown, Md. 

November 

2- 4 EEI-AGA Taxation Accounting Committees, The 
Cloisters, Sea Island, Ga. 

9-10 New Jersey Utilities Association Annual Meeting, 
Seaview Country Club, Absecon, N. J 

14-15 PCEA Administrative Services Section, Phoenix. 
Ariz. 

14-16 EEI Accident Prevention Committee, Statler-Hilton 
Hotel, Buffalo, N. Y. 

14-18 NEMA Annual Meeting, Traymore Hotel, Atlantic 
City, N. J 

15-16 Area Development Workshop, Park Plaza Hotel, St. 
Louis, Mo. 

16-18 Southeastern Electric Exchange General Sales Con- 
ference, Henry Grady Hotel, Atlanta, Ga. 

17-19 Canadian Electrical Association Engineering Sections, 


Western Zone, Saskatchewan Hotel, Regina, Sask., 
Canada 

18-22 Air-Conditioning and Refrigeration Institute Annual 
~ wigan Hollywood Beach Hotel, Hollywood Beach, 

a. 

21-23 Canadian Electrical Association General & Sales 
Sections, Western Zone Palliser Hotel, Calgary, 

os Alberta, Canada - 


Dec. 2 ASME Winter Annual Meeting, Statler-Hilton Ho- 
; __tel, New York City, N. Y. 
28-30 Electronic Seminar, Atlantic City, N. J. 


Dec. 1 NARUC Convention, Las Vegas, Nev. 

30 ECAP Copy Group Meeting, New York City, N. Y. 

December 

1- 2. Pacific Coast Electrical Association Administrative 
ee Fall Conference, Hotel Safari, Scottsdale, 

riz. 

8 EEI Industrial Relations Committee, Roosevelt Hotel, 

New York City, N. Y. 


8- 9 EEI-AGA Depreciation Accounting Committee, At- 


lanta Biltmore, Atlanta, Ga. 
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By H. P. Seelye 





RCH. 


Projects 


Consultant for EE] Research Projects Committee 


OR many years EEI has been sponsoring or sup- 

porting certain research projects of particular 

importance to the electric utility industry. In the 
past, no particular effort has been made to search out 
subjects which might warrant such attention, but, 
rather, support has been granted to those projects 
which have been recommended by some committee or 
division of the Institute as being of special immediate 
necessity. 


Importance of Research Told 

The research surveys by the Research Projects 
Committee in 1956 and 1958 have called attention to 
the importance of research to the industry and to the 
considerable amount of such work being done by indi- 
vidual member companies. They have also served to 
stimulate interest in coordinated research by EEI as 
a whole. More recently definite efforts have been made 
to direct the attention of the Engineering Committees 
and other EEI Committees to research subjects which 
are worthy of investigation. All this has resulted in 
an appreciable increase in the number of research 
projects proposed by these committees to the Re- 
search Projects Committee and, consequently, in the 
number of projects approved and undertaken. 

In some cases these projects are initiated and di- 
rected by the committee or division making the rec- 
ommendation, thereby constituting EEI sponsorship. 
Outside organizations, such as manufacturers or tech- 
nical societies, sometimes collaborate in the work and 
in the expense. In other cases, the project may be 
sponsored by an outside organization such as the 
American Institute of Electrical Engineers, American 
Society for Testing Material, American Society of 
Mechanical Engineers, etc., with EEI participating by 
financial contributions. Liaison with each of these 
projects is maintained through the committee or divi- 
sion which recommended or endorsed it. Collabora- 
tion between EEI and AEIC on both types of projects 
is quite common, the interests and memberships of 
these organizations being similar. 

Information on the EEI-supported research proj- 
ects has been given from time to time in the EEI 
BULLETIN, particularly when new ones were under- 
taken or when a project was finished. It is the present 
purpose to set forth a more comprehensive picture of 
what is being done by brief descriptions of all of such 
projects now under way or recently completed. 


Projects Sponsored by EEI, Including Joint 
Sponsorship 


1. Removal of Sulphur from Steam Coals— 
Methods of Control of Atmospheric Contaminants 
The control of atmospheric contamination by ex- 

haust gases from power plant stacks is a problem of 

continually increasing importance to the electric pow- 
er industry as plant sizes get larger and as population 
densities and contamination from other sources in- 
crease. This project, started in 1958, is directed to- 
ward the development of fundamental information 
and possible new approaches to the removal of sulphur 
from coal before it is burned and to the removal of 
sulphur dioxide and sulphur trioxide from flue gases. 

A considerable amount of favorable progress has been 

made in this study although no conclusive results are 

as yet available. 
The project is being sponsored jointly by EEI, 

AEIC, and Bituminous Coal Research, Inc. EEI par- 

ticipation is through the Prime Movers Committee. 


2. Direct Conversion of Energy to Electricity 

The possibilities of practical direct conversion of 
heat energy into electricity in large quantities is of 
great interest to electric utilities, not only for the 
economy of generation which might be realized, but 
also for the possible elimination of the present limita- 
tion on plant locations to sites at which large volumes 
of condensing water are available. This would allow 
greater dispersion of generating capability through- 
out a system, avoiding some of the problems of air 
pollution and of transmission voltages and rights of 
way attendant on very large steam plants. 

Several methods of direct conversion have been 
known but, for the most part, these have not been 
applicable to major power generation. Recently, cer- 
tain developments in the fields of thermoelectricity, 
thermionics, magnetohydrodynamics and fuel cells 
have offered promise of eventual practical solution of 
this problem. This research project, which is just 
now getting under way, constitutes a survey of 
present knowledge and developments in all of the vari- 
ous methods of direct generation, leading to recom- 
mendations on how future action by the industry 


might best be directed. 
The project is sponsored by EEI, under the direc- 
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tion of the Prime Movers Committee and 
the Electrical System and Equipment 
Committee, jointly. 


Research 
eS Projects 







3. Extra-High-Voltage Cable 


Transmission at 345 kv is established 
in this country, and still higher voltages 
are being projected. It is inevitable that under- 
ground cables will eventually be required to supple- 
ment overhead lines at these voltages. This research 
project is directed specifically toward the develop- 
ment of cables for 345 kv with a loading capability 
of 500 mva or more. It was started in 1957 and is 
scheduled to continue through 1963. Considerable 
progress has been made in the preparation of such 
cables and in setting up test facilities at Cornel! 
University. 

The project is sponsored jointly by EEI and AEIC 
with substantial participation by cable manufactur- 
ers and support by individual utilities. EEI direction 
is through the Transmission and Distribution Com- 
mittee. 


4. Tree Control 

One of the major costs to electric utilities in their 
overhead line operation is in the trimming of: trees 
which might interfere with the wires, causing service 
interruptions. The development of some practical 
method for retarding tree growth would result in ap- 
preciable savings, estimated at as much as $25 mil- 
lion per year. The object of this research project is 
to investigate all methods which have been or maj 
be proposed for such a purpose, particularly those of 
chemical control, and the determination of effective 
and satisfactory measures for tree control. The proj- 
ect was started in 1958 and is scheduled to continue 
to 1963. Encouraging progress is reported but no 
conclusive results as yet. 

It is sponsored by EEI, under the direction of the 
Transmission and Distribution Committee, with rep- 
resentatives of tree care organizations serving as ad- 
visers. 

5. Electrical Resuscitation 

The unknown cause of the death of a considerable 
number of victims of electric shock who had received 
prompt artificial respiration instigated, in 1951, an 
investigation into ventricular fibrillation. This is an 
uncontrolled “fluttering” of the heart which can 
result from the passage of electric current through it. 
The study also included consideration of means for 
arresting fibrillation by counter shock. The work has 
been carried on by Dr. W. B. Kouwenhoven at Johns 
Hopkins University, with EET support. Tangible re- 
sults to date have been the development of non-port- 
able defibrillation equipment for hospital use. Further 
work is proceeding on the application of the method 
to field use. 

The EEI sponsorship has been under the direction 
of the Accident Prevention Committee. 


6. Interchangeability of Aluminum Compression 
Tools and Fittings 


It is highly desirable that the fittings (sleeves) 


made by different manufacturers for splicing alumi- 
num line conductors, and the tools used in applying 
them, have some degree of interchangeability. Other- 
wise, any utility is limited to the fittings and tools 
of the one manufacturer whom he may select. A 
great amount of work on such standardization was 
done during the four years, 1955 to 1959, by the 
Transmission and Distribution Committee, in coop- 
eration with the manufacturers. In order to carry 
out the additional testing needed for a conclusive 
result, this project has recently been given general 
EEI sponsorship, under the direction of the Trans- 
mission and Distribution Committee. 


7. Lateral Stability of Poles 

The present increasing trend toward curving streets 
in new residential developments has emphasized the 
need for more information and for improved methods 
in sustaining unguyed poles subjected to unbalanced 
loads. The EEI and the Bell Telephone System in 
1957 joined in the sponsorship of this research proj- 
ect to determine stresses and movements in the 
ground of such poles and the effect of cribbing at 
different depths below the ground surface. The work 
is very nearly completed. 

The project is directed by the EEI/Bell System 
Joint Subcommittee on Development and Research. 


8. Loss of Preservative in Poles 


In 1947, the U. S. Forest Products Laboratory in- 
stalled a large number of stakes treated with penta- 
chlorophenol preservative with various different types 
of carrier liquids used as the solvent. In order to 
obtain information on the retention of this preserva- 
tive in these southern pine specimens as a guide to 
its behavior in treated pine poles, they were analyzed 
in the above-ground and below-ground sections. The 
work has been completed but the final report is not 
yet available. 

The project was sponsored by EEI, under the direc- 
tion of the Transmission and Distribution Commit- 
tee. 


9. Iron Oxide Deposits 

Deposits of magnetic iron oxide in boilers, steam 
valves, feedwater heaters and pumps of high-pressure 
power stations constitute a serious problem to power 
plant operators. While a two-year EEI research pro- 
gram which was initiated in 1954 contributed to the 
information on this subject, it did not result in a 
solution to the problem. A subsequent survey of EE] 
member companies to determine their experience and 
activities in this connection, conducted by the Power 
Station Chemistry Subcommittee of the Prime Movers 
Committee, has yielded a considerable amount of data 
which has yet to be analyzed and digested. 

EEI has undertaken a project for this purpose, 
sponsored by the Prime Movers Committee. 


10. Water Pollution 


This project comprises the retention of a consultant 
to conduct a survey and prepare a report on the vari- 
ous water pollution factors which affect electric 
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generating stations, with particular at- 
tention to the so-called “thermal pollu- 
tion” of streams, which results from con- 
denser water discharge. 

It is sponsored by EEI, under the di- 
rection of the Prime Movers Committee. 


EEI 
Research 
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11. Galloping Transmission Lines 


The “galloping” of line conductors on transmission 
and distribution lines under certain ice and wind 
loading conditions continues to be a serious problem 
with a large number of electric utilities. Although 
much study has been given it, the basic causes are 
not well understood and effective remedies are not 
available. This project includes a study of available 
information, and laboratory research in the Aero- 
elastic and Structures Research Laboratory of the 
Massachusetts Institute of Technology, to provide 
fundamental data, analyses, and recommended miti- 
gating measures. Work was recently started (1959) 
and will continue through 1961. 

The project is sponsored by EEI, and directed by 
the Transmission and Distribution Committee. Man- 
ufacturers and individual utilities are participating 
in its support. 


12. Survey of Single-Phasing Failures of Three- 
Phase Motors 


For a number of years some question has existed 
as to the necessity of a National Electrical Code pro- 
vision requiring three instead of two over-current 
protective devices for three-phase motors. Electric 
utility company representatives report that with the 
increasing trend toward three-phase air conditioning 
and heat pump installations, along with general re- 
frigeration in commercial and residential areas, there 
is a growing number of failures of three-phase 
motors caused by single phasing resulting from wires- 
down, blown transformer fuses, etc., and point out 
these motor failures could be prevented by requiring 
the third protective device in the customer's equip- 
ment. 

To obtain information concerning the experience 
of utilities, users, manufacturers and electrical in- 
spectors, the EEI and NEMA are jointly sponsoring 
a factual survey by Underwriters’ Laboratories. The 
data obtained will provide the basis for study and 
recommendation by a task committee of the National 
Electrical Code Making Panel No. 11. 

Participation in this program was recommended 
by the Transmission and Distribution Committee. 


13. Heat Pump Water Heater 


The development of a low-cost, heat pump water 
heater with high performance factor offers attractive 
possibilities of increasing the industry’s sales of elec- 
tric water heating. There seems to be a good likeli- 
hood that such a practical development can be made. 
This project is for the purpose of investigating all 
available equipment, heat sources, water heater re- 
quirements, manufacturers’ interest, potential mar- 
kets, etc., leading to a recommendation for future spe- 
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cific research in design and testing of equipment. 
It is sponsored by EEI and AEIC, under the direc- 
tion of the Joint AEIC-EEI Heat Pump Committee. 


14. Research Survey 

The Research Projects Committee in 1956 initiated 
a survey of the EEI membership to determine the 
amount, nature and scope of research work under 
way or recently completed by member companies. A 
supplementary survey was made in 1958 and another 
is in progress at this time. Results were distributed 
to EEI members in a “Consolidated List of Research 
Projects” and information on individual projects 
made available to them on request. This work has 
developed in the direction of increased activity in 
research by EEI as a whole. 


Completed Projects (Recent) 

15. Heat Storage 

The development of a practical method of storing 
heat for use in conjunction with heat pumps and 
other electrical heating and air-conditioning installa- 
tions is needed in order to improve their relatively 
low load factor. No heat storage method is now avail- 
able which satisfies the requirements of low first cost, 
high storage capacity, compactness, controllability, and 
. reliability. The preliminary stage in the study of this 
problem has been covered by this research project 
during 1958-1959, which comprised a review of exist- 
ing literature on the subject, analysis of the require- 
ments and the possibilities, and recommendaticns for 
further research. The work was completed in 1959, 
with results being reported in the June, 1959, EEI 
BULLETIN. Additional studies, based on the recom- 
mendations cn the report, are under consideration, 
but no specific projects have, as yet, been initiated. 

The project was under EEI and AEIC joint spon- 
sorship, directed by the Joint AEIC-EEI Heat Pump 
Committee. 


16. Aluminum Conductor Fittings 

The objective of this project was to learn what fac- 
tors contribute to the failure of aluminum conductor 
fittings (connectors), and to measure the relative im- 
portance of each. This would provide information for 
the writing of connector specifications. The project 
was completed in 1957 and a summary report was 
published in the March, 1958, EEI BULLETIN. A re- 
sulting ‘Tentative Specifications for Connectors for 
Aluminum Conductors,” EEI Publication No. 59-70, 
has been issued by EEI. 

The project was sponsored by EEI, and directed 
by the Transmission and Distribution Committee, 
with cooperation by the connector manufacturers. 


17. Electronic Accounting Machines 

The trend toward the use of machines for account- 
ing processes led to a project, in 1955, to look for 
possible simplification and improvement in the equip- 
ment then available. This developed into a detailed 
study of the component operations in utilities’ cus- 
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tomer accounting, and the projection of 
a machine specially and _ exclusively 
adapted for the purpose. The work was 
completed and the results of a report 
prepared by the Computation Laboratory 
of Harvard University were published 
in the September, 1959, EEI BULLETIN. 
This was also the subject of Research Monograph No. 
3 of the Research Projects Committee. 

The project was jointly sponsored by EEI and the 
American Gas Association, and directed by the Ac- 
counting Division and the Accounting Section, re- 
spectively, of these organizations. 
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Projects Sponsored by Others but Supported 
In Part by EEI 


18. High-Temperature Steam Generation 


In view of the trend toward higher steam pres- 
sures and temperatures in power plants, it is impor- 
tant that information be obtained on the suitability 
and service performance of various alloys available 
for superheater tubes. This project has had as its 
objective the study of the characteristics of the oxide 
film (method of formation, thickness, permanence of 
thermal conductivity) formed on steam-swept sur- 
faces at temperatures up to 1500 F, the resistance 
of alloys to furnace gases, the metallurgical stability 
of the materials under long-time exposure to high 
temperatures, and the effect of rapid tube quenching 
during soot blowing. The work was started in 1959 
and is still continuing. A considerable amount of val- 
uable information has been obtained and numerous 
progress reports and papers on it have been pub- 
lished. 

The project is sponsored by the American Society 
of Mechanical Engineers, with cooperation from 
manufacturers, individual utilities, and the U. S. 
Navy Department. EEI is contributing financially, 
with liaison through the Prime Movers Committee. 


19. Extension of Steam Tables 


The temperatures and pressures of steam genera- 
tion used by electric utilities and other industries 
have exceeded considerably the limits of the experi- 


mental investigations of thermodynamic properties 
(860 F and 5300 psia) which were the basis of the 
international skeleton steam tables of 1934 and of 


the present American steam tables. It is imperative 
that a revision and extension of this field of knowl- 
edge be made. This project comprises laboratory in- 
vestigation of thermodynamic and of 
“transport properties” (thermal and 
viscosity), also of the relaxation rate of the water 
molecule at high pressures and temperatures. I't in- 
cludes cooperative activities with others in this coun- 


properties 
conductivity 


try and in foreign countries to promote the establish- 
ment of an Extended International Skeleton Table 
and ASME steam tables extending to 1500 F 
15,000 psia. 

The project was started in 1955 and is still con- 
tinuing. Considerable progress has been made, but 
it will be some time before the project is completed. 


and 
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It is sponsored by the American Society of Me- 
chanical Engineers, with financial support by EEI 
and by equipment manufacturers. Liaison is through 
the Prime Movers Committee. 

20. Fluid Meters 

Many accurate measurements of the flow of steam 
and of hot water must be made in the operation of 
modern high-pressure, high-temperature steam gen- 
erating plants. At present, measurements are sub- 
ject to some doubt because the meter constants used 
are extrapolated from water flow calibrations at lower 
temperatures and pressures. The objectives of this 
project are to determine any unanticipated changes 
which may occur in the shape, size, or finish of the 
primary metering elements, and if compensating 
factors for these changes should be incorporated into 
the flow equation; also to determine the relative ac- 
curacy of using data extrapolated from cold water 
tests. 

Financial support for the project has not yet been 
completely arranged so little work has been done. 

The project is sponsored by the American Society 
of Mechanical Engineers. EEI will contribute, with 
liaison through the Prime Movers Committee. 


21. Stainless Steel Pipe Welding Failures— 
Stainless Steels for High-Temperature Super- 
heater and Reheater Service 

These two related projects were initiated because 
of experience with cracking adjacent to welds in stain- 
high-temperature, high-pressure, main 
steam piping, and because of the failure of stainless 
steel superheater and reheater tubes resulting from 
swelling and creep rupture. Present knowledge is con- 
sidered insufficient to allow these problems to be ade- 
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quately solved and the objective of the projects is to 
obtain such data. They are part of the general pro- 
gram of the ASTM-ASME Joint Committee on the 
Effect of Temperature on the Properties of Metals, 
which has had support in the past from EEI. These 
projects were started in 1959 and are still continuing. 
EEI is supporting them financially, 
through the Prime Movers Committee. 


with liaison 


22. Solvent for Pentachlorophenol 

Pentachlorophenol has a large use by utilities as a 
preservative for wood poles. With a hope of discover- 
ing a better type of solvent than the petroleum de- 
rivitives presently used in the treating process, this 
project is to investigate the characteristics of an 
“ideal solvent” which would reduce migration and loss 
of the toxicant, achieve a minimum of bleeding, and 
reduce sludging and emulsification in the treating 
plant. The project, started in 1958, is being conducted 
by the University of Florida. 

It is sponsored by the American Wood Preservers 
Association with financial support by EEI and other 
pole users, and by chemical manufacturers and pole 
treating companies. Liaison is through the Transmis- 
sion and Distribution Committee. 

(Continued on page 270) 
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ISCUSSIONS of insurable values have fre- 

quently been on the agenda of Ebasco’s client 

company insurance conferences for the benefit 
of the persons charged with the handling of their 
company’s insurance program. This indication of the 
importance of the subject persists despite the fact 
that property insurance valuations are often the 
responsibility of other departments in the companies 
represented. 

Insurance valuations are distinct from valuations 
for various other purposes. Therefore, it is most ap- 
propriate that a presentation be made to an account- 
ing group of the possibilities for savings in fire in- 
surance valuations, to illustrate basic data that have 
been of broad interest at similar conferences of in- 
surance personnel. 

Since it is imprudent to buy insurance in excess 
of the amount of probable indemnification, a proper 
evaluation of the subject of insurance is necessary. 
It is essential to know just what the insurable values 
are, and what categories, or portions, of them may 
be excluded from required insurance. 

The usual fire insurance contracts provide for an 
actual cash value reimbursement, and various forms 
that must be appended to the contract require in- 
surance to the extent of this valuation or a specified 
high percentage of it. 

Certain established rules governing the business 
pertain to stated allowable exclusions of parts of in- 
dividual properties from the values of the premises 
insured. Such exclusions relate chiefly to the require- 
ments under various coinsurance clauses indicated 
on and appended to the contract. 

In addition, the buildings, equipment, and contents 
to be insured may be explicitly stated, or be broadly 
defined with explicit exclusions. 

Thus we have to make a determination of actual 
cash value, as a basis for the amount of insurance 
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required in most cases, and also for the determination 
of the amount of settlement in event of a loss. In 
this determination of insurable values we must ex- 
ercise a choice of the property to be covered; ascer- 
tain certain allowable exclusions of portions of the 
property covered; and make a sensible deletion of 
certain items from the original costs. 


Actual Cash Value 


The insurable value is referred to as the ‘actual 
cash value” on the face of the policy and also in the 
requirements for settling of losses. It is not further 
defined. 

General usage has produced a simple definition of 
actual cash value as being the replacement cost new, 
less depreciation. There have been exceptions to this 
method of ascertaining value following a loss, and 
there is at least one important precedent established: 
providing that any and all means of arriving at a 
fair value should be employed. 

One good illustration would be the price agreed 
upon between a willing buyer and a willing seller. 
In most cases the replacement cost new quite readily 
“an be agreed upon, but this approach brings up the 
question of depreciation, which is quite a subject 
in its own right and beyond the scope of present 
consideration. Various rates of depreciation may 
prove acceptable, or the functional potential or capa- 
bility of the property may be obvious. 

From the replacement or reproduction costs there 
are certain exclusions used in fire insurance forms 
and also some rather important indirect cost items 
of a controversial nature. 


Insurance Exclusions 


The exclusions pertain tc portions of individual 
properties, and to a choice of types of property. These 
exclusions are: 

1. Portions of Individual Properties. 


Page 253 





Page 254 EDISON ELECTRIC INSTITUTE BULLETIN 






For specific properties certain exclusions are al- 
lowable under established rules to eliminate such 
values from consideration under the terms of the co- 
insurance clause, and also to establish a limit to the 
amount of indestructible portions of the property that 
may be erased from the coverage. The coinsurance 
clause grants credits for carrying the required amount 
of insurance, so naturally there are rules limiting the 
exclusions to specific property values. It also provides 
for a proportionate payment of loss if the insurance 
amount is insufficient. 

Generally, foundations, underground property and 
property in the open are established as the portions 
of thé property that need not be included in the 
coverage. 

With reference to foundations, it is the usual prac- 
tice to exclude excavations and the foundations of 
buildings and machinery which are below the under- 
surface of the lowest basement floor or which are be- 
low the surface of the ground inside the foundation 
of the building. However, in some cases, such as 
under builders’ risk policies, exception may be taken 
to this exclusion, and in other cases, such as uncer 
earthquake policies, it is not considered desirable to 
exclude foundations. In some instances where massive 
foundations of reinforced concrete are involved, such 
as at some hydroelectric stations, where the possibil- 
ity of damage to the foundations is almost non- 
existent, and where a “below-ground” or ‘“‘below-low- 
water” exclusion is unreasonable or a controversial 
limitation, it is often possible to amend the usual 
foundation exclusion clause to exclude coverage on 
portions below a stated elevation. 

Other underground property customarily excluded 
under the rules consists of underground flues, pipe, 
wiring and drains. 

Various real and personal property in the open is 
construed as a permissible exclusion, such as railroad 
tracks, masonry stacks detached from buildings, mo- 
tor vehicles, materials stored outside, such as min- 
erals and metals, property stored in open yards when 
it is not the intent to insure it, piling for buildings 
or wharves not extending above low-water mark, and 
water wheels. 

2. Types of Properties. 

From the standpoint of the choice of types of prop- 
erty covered, what is excluded depends to a large ex 
tent upon the desires of the insured. For example, 
under the blanket fire insurance contracts commonly 
used by utility companies, with certain limitations, 
many types of property on which coverage is not de- 
sired for various reasons may be excluded. These 
include property which is insured under other types 
of insurance contracts, and certain classes of property 
presenting low loss potentials due to their not being 
highly susceptible to damage by the perils covered, 
or being dispersed so that loss liability is limited. 


Property otherwise insured includes several types 
of property which can be covered to better advantage 
under other types of insurance contracts, from the 
standpoint of cost or perils covered. This would in- 


July-August, 1960 


clude motor vehicles, generally insured to better ad- 
vantage under automobile policies, and buildings 
under construction, often covered to better advantage 
under builders’ risk policies, and certain types of 
properties susceptible to damage from perils other 
than fire and the allied hazards that are often cov- 
ered under all risk policies. 

Underwater property can generally be safely ex- 
cluded. However, in water-powered operations, water 
wheels and turbines might be considered as being an 
exception to this rule, especially when installed above 
the level of the lowest floor where they would be sus- 
ceptible to damage from falling debris resulting from 
a fire or other peril insured against. 

Dams and penstocks can usually be excluded from 
coverage, particularly if of non-combustible construc- 
tion, but it may be advisable to so word the exclusion 
that it will not apply to structures and equipment on 
the dams. It is also quite common to exclude cover- 
age on bridges, tunnels, spillways, fish ladders, pen- 
stocks and flumes which are outside of buildings, and 
dikes and retaining walls outside and not parts of 
buildings, particularly when of entirely non-combus- 
tible construction. 

Where combustible materials are involved in any of 
these general types of properties the decision to ex- 
clude them from coverage should be based on a care- 
ful analysis of the loss potential considering the 
amount of combustible material involved and possible 
exposure from fire in a nearby building or forest. 

Operating equipment of low value, or widely dis- 
persed, constitutes a very substantial investment in 
different types of operating properties and presents a 
“spread of risk” warranting serious consideration for 
self-insuring by excluding it from the coverage. Such 
properties include transmissions and_ distribution 
lines, metering equipment, and outdoor substations of 
the smaller capacities. In determining the extent of 
such exclusions, consideration should be given to the 
maximum aggregate loss that the company can pru- 
dently absorb, the maximum loss likely at any one 
location, the loss frequency in such property, and the 
insurance cost savings which would result by self- 
insuring such property. 

The exclusion of transmission and distribution lines 
which are in excess of 100 feet from insured build- 
ings or equipment is quite common, since the possibil- 
ity of a severe loss involving such lines «is rather 
remote. Some companies exclude all metering equip- 
ment, while others exclude only meters on the premises 
of residential customers. In the case of outdoor trans- 
former installations, it is quite common to exclude 
those where a given total installed capacity is stated, 
such as 100 or 300 kva. 

3. Direct Charges. 

It is obvious that all direct charges for items of 
property excluded should be eliminated when compil- 
ing insurable values, but it should also be remembered 
that there may be substantial indirect charges in con- 
nection with such excluded items of property which 
should also be eliminated from the values. For ex- 
ample, if it is determined that 10 percent of a total 
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building value applies to foundations excluded from 
the coverage, 10 percent of the overhead charges 
against the building should also be deducted as per- 
taining to this item. Likewise, in the case of a large 
hydroelectric project, care should be taken that proper 
deductions are made for overhead charges that should 
properly be allocated to items of property which are 
excluded, such as dams. 

In addition to these direct charges there are also 
several indirect charges and controversial costs to be 
given consideration as exclusions from the insurable 
values. 


Controversial Costs and Indirect Charges 


Partly or entirely, a justifiable elimination from 
original costs in determining insurable values as dis- 
tinct from valuations for other purposes, are: site 
preparation, construction equipment and sheds, roads, 
railroads and bridges, premium labor charges, inter- 
est and taxes during construction, design engineering, 
and plans and specifications. 

Costs that should probably remain as insured would 
include freight and installation charges, insurance 
premiums during construction, certain technical ser- 
vices, construction supervision fees. 

1. Most costs in connection with the preparation 
of sites should be eliminated. Such would include cost 
of surveys, explorations, borings, etc. In addition, the 
cost of temporary equipment which is disposed of 
after the project is completed should ordinarily be 
excluded, while permanent equipment which remains 
on the property should be considered as insurable. 

2. Construction equipment for use at large projects 
is often purchased and installed only for use during 
the construction of the plant and then removed or 
possibly sold at a sacrifice. Generally, this equipment 
is not “used up” and would be suitable for use much 
longer than the period for which it was required for 
the particular project. Therefore, whereas the net 
cost of the equipment so far as the project in question 
is concerned would be represented by the difference 
between the cost of installation plus the cost of re- 
moval less any amounts received from its sale when 
the job is completed, it does not necessarily follow 
that all of this net cost, as distributed among the in- 
dividual items of property included in the project, 
can be considered as insurable. 

As to the proportion of this net cost which should 
be considered as insurable, no definite rule can be 
established. In general, it would seem logical that 
when construction equipment is removed after con- 
struction work is completed, the net cost of this equip- 
ment which is distributed should not be included as 
part of the insurable values of the various items of 
the property unless the use of this equipment resulted 
in the total costs of those properties being less than 
would have otherwise been the case, and then only to 
that extent. 

As an example of this procedure, in the case of a 
large hydroelectric project, a large concrete mixing 
plant costing in excess of a half million dollars was 
constructed. After the project had been completed, 
this plant was entirely dismantled with only a rather 
negligible recovery made for certain parts, which were 
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sold at sacrifice prices. Therefore, the net cost of this 
concrete mixing plant, consisting of its original cost 
plus the cost of its removal, less the amounts recov- 
ered by the sale of parts, was capitalized and dis- 
tributed among the various items of property in- 
cluded in the project. In this case, it did not seem 
that the net cost of this plant, allocated to the various 
items of property, should be considered as insurable. 
Accordingly, these figures were substantially reduced 
so that they would approximate the reduction in the 
cost of concrete due to the concrete mixing plant, as 
compared with the cost if the concrete had been ob- 
tained from other sources. 


The large concrete plant obviously essential to the 
construction of the combined dam and power house 
because of project size, mass pouring requirements, 
and timing for river flow conditions, could not be 
justified for the power house alone, much less to pro- 
duce concrete for a repair job necessitated by a sub- 
sequent fire loss at the power house. Consequently, a 
realistic price per yard may be assumed for the con- 
crete for the insured power house. Then the original 
concrete mixing plant values can be omitted entirely 
from the insurable values. 


Needless to say, when construction equipment is 
retained after a construction program is completed, 
and insurance coverage on it is desired, proper in- 
surable values for the equipment should be estab- 
lished specifically for such equipment. 


3. Construction sheds constitute substantially the 
same problem as construction equipment. If the sheds 
and their removal are capitalized and distributed 
among the various items of property involved, these 
capitalized figures should be included in the insurable 
values only to the extent that the costs of the indi- 
vidual items of property were reduced by reason of 
the use of these sheds. If the sheds are retained 
after construction is completed, proper insurable 
values should be assigned to each and listed in the 
insurable values covered under the insurance contract 
in question. 

4. Roads, bridges and railroads must often be built 
to reach the site of large construction projects, or 
existing highways or railroads may require reloca- 
tion, particularly in the case of hydroelectric projects 
involving the flooding of reservoir areas. For ac- 
counting purposes, the costs of such roads, railroads 
and other facilities are often capitalized and distrib- 
uted among the various items of property involved 
in the entire construction project. In ascertaining 
insurable values, however, all such capitalized costs 
should not be considered, but should be included only 
to the extent that they would be repeated in the event 
of the total destruction of the item of property in- 
volved. In many cases if a plant were totally destroyed, 
necessitating rebuilding, practically no new roads 
would have to be built. Therefore, practically none of 
the original cost of such roads should be included as 
part of the insurable value of the plant. On the other 
hand, if certain access roads necessary for construc- 
tion are entirely eliminated after the job is completed, 
but would be required again in event of destruction 
of the plant, at least part o: the cost of such should 
be considered as insurable. 
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5. Premiums paid for overtime work and quick 
delivery of equipment must be considered as having 
been for the purpose of expediting the completion of 
the work. They are not part of the insurable value 
under property damage insurance contracts. (Such 
costs, within limitations, are collectible under busi- 
ness interruption insurance contracts; even in the 
latter case they are not a part of the determination 
of the insurance amount.) 

6. Interest charges and taxes during construction 
are not an insurable value under property damage 
contracts although they may be considered so under 
business interruption insurance. 

7. Charges for design, engineering, overhead and 
the like are generally considered as being insurable 
items. However, where these charges are abnormal 
for one reason or another, the amounts included in 
the insurable value should be reduced, perhaps dras- 
tically. The amounts of such reductions can be deter- 
mined only after careful analysis, and a definite rule 
cannot be established. For example, such charges may 
be exceedingly high for the first unit of a plant of 
entirely new design and be greatly reduced for future 
units of the same type. In determining the portion 
of the charges to be included in the case of the first 
unit, careful consideration should be given to the 
probable charges for the future units. In all prob- 
ability the actual charges to be included as insurable 
values should more nearly equal those that would be 
in order for the units installed at later dates. 

8. Plans and specifications cost inclusion as part of 
the insurable value is controversial. Strictly speak- 
ing, under standard fire insurance contracts, unless 
such costs are definitely excluded, they should prob- 
ably be considered as part of the insurable value. On 
the other hand, if complete plans and specifications 
are retained and kept in a safe location away from 
the building or equipment to which they apply, recov- 
ery for the cost of these papers would probably never 
be required under the insurance contracts applying to 
the property involved. In the latter case, therefore, 
it is entirely possible that in the event of a loss, the 
full loss may be recoverable even though the cost of 
plans and specifications is not included in the insur- 
able values, despite the fact that technically the 
amount of insurance in effect might be said to lack 
compliance with the coinsurance features of the con- 
tract. 

To illustrate the controversial aspects of the plan- 
ning costs discussed in “7” and “8’’ above, the fore- 
going statements constitute a pretty fair consensus. 
However, in any consideration of such charges as in- 
surable costs, it must be remembered that the cash 
value reimbursement guaranteed by the insurer is 
limited by the contract to what it would cost to repair 
or replace the damaged property—on the other side 
of the coin, then: 

9. Plans, specifications, and design calculations, 
preliminary to the erection, result in a beautiful build- 
ing or a well functioning plant, and are, in a sense, 
a part of the final project. That part resulting from 
existing science and its application, plus perhaps re- 
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search and testing, while necessary to the original 
structure and operation, is in the minds of men and 
exemplified in the final product; the preliminary 
phases of the creation of the structure were first put 
to paper, and notes, calculations and drawings, speci- 
fications and requisitions, and after completion of the 
project, remain on paper although translated to steel 
and stone. 

These valuable papers may be insured if necessary, 
it is true, and for very considerable amounts in proj- 
ects of complicated design, but that is not pertinent 
to this discussion; pertinent here is the fact that the 
result in property or equipment must be insured; the 
design costs need not be. Exception is taken of course 
to the technical supervision and implementation of 
the plans during the erection process. 

Errors, and the cost of removing and replacing 
faulty work, may unnecessarily have increased labor 
and material costs, and these should certainly not re- 
occur on a rebuilding job. What does not have to be 
repeated does not enter into the replacement cost. 

Designs that are available are not a part of re- 
placement costs, hence their omission from valuations 
is legitimate in determining required insurance 
amounts. 

These costs may run 25 percent to 30 percent in 
complicated designs, and if this portion of cost is 
omitted from insurable values the only possibility for 
trouble would be a deficiency under the coinsurance 
clause, or an inadequate recovery under a total loss 
situation with specific insurance. With these factors 
nil, it is not necessary to buy insurance for this por- 
tion of the values. In addition, in event of a partial 
loss, it would be quite hard to get by with a 25 per- 
cent or 30 percent design charge that may have been 
apportioned to items of the plant. 

10. Architects’ and engineers’ fees for supervision 
during construction should be considered as insurable 
items, since such costs would undoubtedly be neces- 
sary in event of a substantial loss when the super- 
vision of repair and replacement work would be simi- 
lar to the supervision required during the original 
construction. However, for ordinary properties, such 
costs are often excluded. 

11. Other ordinary charges for supervision should 
be retained in the insurable values. 

12. Freight and installation charges should also be 
considered as insurable items except for any premi- 
ums paid to obtain quick delivery. 

13. Insurance premiums during construction are a 
necessary consideration in arriving at the insurable 
values. In any case, all types of insurance which a 
contractor would usually carry, including workmen’s 
compensation, public liability and property damage, 
and builders’ risk insurance, should be considered as 
insurable. On the other hand, business interruption 
insurance carried during the course of construction 
would not be considered as an insurable item under 
property damage insurance contracts. 

14. Technical service charges should be considered 
as insurable to the extent that they are made in con- 
nection with the insurable property. Such charges as 

(Continued on page 278) 
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Remote Reading 


of Electric and Gas Meter 


By L. W. Garrand 


Quality Manager, Fairchild Astrionics Division, 


Fairchild Engine and Airplane Corp. 


PROBLEM as basic and rewarding as the re- 

mote reading of power and gas meters cannot 

go unsolved for long. We all know this. Yet the 
same statement might have been made 10 or 20 years 
ago and proven incorrect. 

I have what I believe to be a copy of all of the 
patents issued on the subject. There are approximately 
10 in number, dating as far back as 1931, with the 
most recent being issued in 1959. To my knowledge, 
no successful hardware has resulted, and certainly 
no system is economically in use. We at Fairchild deal 
in angular position in seconds of arc; in time in frac- 
tions of a microsecond; and in distances anywhere 
from one one-hundred-thousandth of an inch to “way 
out there.” 

It seems incredible, therefore, at first glance that 
the relatively simple task of remotely reading the 
position of four dials has not already been accom- 
plished. Perhaps the saying that “fools rush in where 
angels fear to tread” applies here. 

I want to summarize the problem as we see it, 
pinpointing the specific problem areas, and discuss 
possible methods of solution and the accompanying 
economic problems. It would appear first that we 
should examine the problem on three bases—urgency, 
technical feasibility, and economic feasibility. 

On the subject of urgency, it is obvious that, if it 
had become mandatory in the past either by legisla- 
tion or lack of meter readers, you would today be 
reading meters remotely. I liken this to the problem 
that existed some years ago in railroading when it 
was obvious that the diesel was superior to the steam 
engine. Because of the capital investment required, 
and the fact that steam engines were good enough 
to do the job, no immediate move was made toward 
diesels. However, it is to be noted that the steam 
engine today is a rarity, the result of forward plan- 
ning on a replacement basis. Another factor which 
is becoming more and more apparent is the fact that 
Wwe are moving toward automation in data process- 
ing and billing. The only manual link remaining, in 
fact, is the manual reading of the meter. It would 
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appear, therefore, that the urgency factor, which 
has not been as prevalent in the past, is increasingly 
demanding automation in meter reading. 

As for the technical feasibility, almost without ex- 
ception each of the above-mentioned patents might 
do the job. Indeed, one of them places a television 
transmitter at each meter site. There is no question 
that by this means the meter may be read remotely. 
It is obvious, however, that this method is economi- 
cally unfeasible. Unfortunately a careful survey of 
the patents indicates this to be a fact in the majority 
of cases, while in others the problem has not been 
sufficiently thought through to result in a good tech- 
nical solution. 

The economics are certainly not to be ignored in 
this industry. Based upon an average annual cost of 
$2 for reading each meter—and some of you will 
say this is high—it has been stated that the overall 
installation capital investment which could be toler- 
ated is $5 per meter. Here, then, is the reason why 
most efforts in this direction have come to a grind- 
ing halt. Let us look into the whole problem. 

Figure 1 depicts the problem as containing three 
parts. First is the meter location; second the medium 
of transmission of data; and third the data process- 
ing or billing system. In its crudest form, the meter 
is read visually by a meter reader and the data is 
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hand-carried back to the office where the bill is manu- 
ally created. 

In the data processing, many companies already are 
using cards or tape in sophisticated automatic billing 
systems. In some cases the cards have been pre- 
pared by the meter reader at the meter site by mark 
sensing or punching of the cards. 

Those who are not using automatic processing cer- 
tainly know that you will be doing so in the relatively 
near future. Therefore, we should like to eliminate 
the data processing and billing from our immediate 
problem area, saying only that our system must 
create a card or tape which is capable of being fitted 
into already existing systems for data processing. 

At the meter site we note that the only other choice 
to visual reading is electrical reading. The medium 
of transmission, if we are to go automatic, can be a 
radio link, the power lines themselves, special lines 
installed specifically for the purpose, or existing tele- 
phone lines. The relative advantages and disadvan- 
tages appear to eliminate all but the special lines or 
the existing telephone lines. 

sriefly, a radio link involves transmitter and re- 
ceiver functions at each meter installation, or, at 
least, a transmitter. This would appear to be pro- 
hibitively expensive. Usage of the power lines them- 
selves cannot be eliminated as a distinct possibility 
by using a form of carrier current transmission. 

The line anomalies and impedances would appear 
to require extensive capital investments to accom- 
plish the intended purpose. 

In a nutshell, your power lines, however good the) 
are for the purpose of power transmission, were cer- 
tainly never designed for communication of intel- 
ligence. Such items as transformers, circuit breakers, 
lightning arresters, grid networks, grounding discon- 
tinuities, and others, motivate against communication 
and each must be solved by the installation of equip- 
ment. 

The installation of special telephone-type lines for 
meter reading by the power company would certainly 
put the problem more directly under the control of 
the power company. However, it must be remem- 
bered that the lines are only a part of the system. 
The central office equipment required for identifying 
each customer’s location is expensive, as the telephone 
companies know only too well. However, we must 
keep in mind the fact that this equipment installed 
for meter reading purposes alone could be drastically 
simplified due to the low traffic handling requirements. 

Essentially, the installation of such lines would 
have to be examined from an economic rather than a 
technical viewpoint. The last choice, that of using 
existing telephone lines, has much in its favor since 
it is presently possible from a central source to dial 
every meter customer who also has a telephone. The 
disadvantage is readily apparent—installing tele- 
phone lines in each location which does not have a 
telephone line. This is estimated to be 10 percent 
of the total customers on a nation-wide basis based 
upon figures obtained from the telephone company. 
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Our problem then would be the installation of a tele- 
phone line for 10 percent of the customers for the 
sole purpose of reading meters. Assuming this to be 
approximately $5 per installation, this cost would 
prorate at 50 cents per meter location. Economically 
this seems feasible. The advantage of using the exist- 
ing dial system appears to more than offset this addi- 
tional line cost. In the long run, the decision to use 
telephone company lines, or lines specially installed 
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Figure 2 


by the power company, will depend upon the relative 
cost of line leasing versus line installation. 

It can be noted on Figure 1 that, in order to con- 
vert the manual system to an automatic remote read- 
ing system, two new pieces of equipment, or modifica- 
tions of existing equipment, will be required. They 
have been labeled Black Box I, or ‘“‘readout system” 
at the meter location, and Black Box II, or “data 
processing system,” located at the central office. 

Here’s what each of our black boxes must do. 

Black Box II must be capable of dialing the cus- 
tomer’s telephone number from information stored 
on a card or tape (Fig. 2). Upon obtaining that 
number it must by-pass the bell ringing system, leav- 
ing the customer’s telephone undisturbed. It must 
then interrogate the meter and obtain the meter 
reading, registering it on the card or tape. In the 
event of a busy signal, it must reject the card or tape 
for later re-reading. This black box need not be 
elaborate and yet, for fool-proof usage, it may be 
required to contain computers requiring ‘go and no- 
go” limits, thereby recognizing a true reading from 
a false reading. In any event, Black Box II can be 
economically designed using existing techniques. It 
is to be remembered that Black Box II, being located 
at the central office equipment site, will exist in very 
small numbers, thus allowing a substantial cost when 
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Figure 4 


prorated over the whole meter reading system. The 
economic problem is not here but in Black Box I. 

Figure 3 illustrates the data which must be con- 
tained on the card or tape for use with Black Box II. 
It consists of the customer’s telephone number, his 
previous meter reading, an X 10 factor for five-digit 
meters, and a rate per kilowatt-hour. It must addi- 
tionally have registered on it the new meter reading. 
The card can be immediately processed or stored for 
processing at a more convenient time, since it is 
envisioned that remote reading would occur during 
the off hours. 

Figure 4 illustrates the circuitry used in the exist- 
ing telephone system. When another telephone num- 
ber is dialed, the relay circuitry causes a 20-cycle 
voltage to be applied to the selected customer’s line 
for the purpose of ringing the bell at his location. 
When he releases the cradle switch by picking up the 
receiver the large change in impedance from that of 
the bell ringing circuitry is reflected back to the 
central office, causing the relay to flip from the 20- 
cycle frequency to a 48-volt, d-c voltage, which is used 
for powering the phone during all conversations. 

It will be necessary for our Black Box II to change 
this sequence by not energizing the 20-cycle, bell- 
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ringing voltage relay. This, then, would apply the 
48-volt d-c, or some selected a-c voltage, directly to 
the phone line without ringing the customer’s bell. 
Other than this change, the central office equipment 
of the telephone company may be used as is. 

Keeping in mind the customer’s portion of this 
telephone circuitry, let’s see a few ways that we can 
utilize the circuitry by additional hardware changes 
at the customer’s location. This leads us to Black Box 
I, which may be a separate unit or an integral part 
of the meter, or a combination of both. 

Figure 5 illustrates one means of recording the 
number of kilowatt-hours used since the last reading. 
This is accomplished purely on an elapsed time basis. 
The method illustrated is indicative of many alternate 
ways to accomplish the same purpose. 

In the method illustrated the storage shaft is ro- 
tated through the proper gearing by the existing 
meter. Upon being commanded by the telephone line 
circuitry the storage gear will be rotated by an ac- 
curate synchronous motor at, say, 100-cps frequency, 
giving us an elapsed time which is directly propor- 
tionate to the kilowatt-hours used. 

Provision must be made for restoring the reading 
back to zero, or for restoring it to its previous posi- 
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Figure 6 


tion for re-reading. This would be accomplished by 
circuitry installed as a part of Black Box II which, 
in essence, releases the gearing from further storage 
when the correct reading is obtained. 

The whole theory of reading elapsed time, and 
therefore power usage since the last reading, may be 
open to question. It is certainly the easiest method 
to use, giving the end product—consumed kilowatt- 
hours—directly rather than as the result of subtract- 
ing two larger numbers: It is obvious that other, and 
possibly cheaper, methods of accomplishing this may 
be evolved and this solution is proposed only as a 
typical one to be weighed against other methods both 
technically and economically. 


Figure 6 illustrates a method for reading the four 
digits of the meter precisely as the meter reader 
would. 
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By a gearing mechanism crudely illustrated here 
in belt form, the first meter reading is obtained by 
rotating at a fixed rate a contact point which will 
eventually close a circuit at the position of the exist- 
ing needle reading. 


The elapsed time, as indicated in Black Box II, 
between the two pulses is an indication of the angular 
rotation of the indicating needle. Upon making con- 
tact, the second digit reading is energized and similar- 
ly, by the elapsed time method, the position of its 
needle is read and so on for four readings. 


It is never considered to be necessary to read the 
fifth digit on five-digit meters, and as was noted in 
the description of Black Box II, the X 10 factor auto- 
matically adds a zero to the four digit reading. In 
essence, you are always under-reading the customer’s 
reading by up to 10 kilowatt-hours. 


This method closely parallels that performed by the 
meter reader. It does not, however, in this simple 
form contain the intelligence which he must use in 
order to obtain the correct reading. As those of you 
who have read meters know, there is often a fine 
line of demarcation between, let us say, the 7 and 8 
on the meter. Not knowing which is the correct num- 
ber in the face of parallax and other discrepancies, 
what do you do? The meter reader knows that he 
must look to the succeeding digit to determine whether 
the 7 or 8 figure is to be used. If the succeeding digit 
reads 1 or 2, then 8 is the correct reading. If, on the 
other hand, the succeeding digit reads 9, then 7 is 
the correct reading. 

Often the difference in angular position of less than 
one degree determines as large a difference as 1000 
kwhr. It is obvious from this that the system 


described, without improvement, is open to error. 


This is true of virtually every patent examined where- 
in each segmented reading is treated as though it 
were a positively placed reading rather than one con- 
taining an infinite number of positions. 

In this day of computers this problem is easily 
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solved where it should be solved, at Black Box II, the 
central station. It may be worked out, for example, 
that if our reading is 7 as obtained from the circuitry 
but the number is marginally close to the 8 region, 
the reading of 7 would be rejected unless the succeed- 
ing reading were, say, between 8 and 10. If the suc- 
ceeding reading were 1 to 3 then automatically the 
7 reading would be converted to 8. This is duplicat- 
ing the analysis which the meter reader performs and 
for existing computers is a minor assignment. Since 
the circuitry required in the computer will exist in 
Black Box II, and not at the meter location, it can 
be tolerated economically. 

Figure 7 illustrates a departure from both of the 
previously described systems in that it uses a digital 
system rather than pure analog. Again, as a depar- 
ture, we have illustrated the needle as a slotted disk 
which may be read by the customer as easily as the 
needle, thereby fulfilling this important requirement. 
3y a coating of photo-electric material on a printed 
circuit overlay as illustrated, we can obtain a contact- 
less type of contact. Similar circuitry is being used 
today to form a contactless potentiometer. Any light 
—and this means that we must provide a small bulb 
in the meter, which will be lighted upon command— 
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Figure 8 


will cause a low impedance in the coating along the 
slit in the disk as compared to the inherent property 
of the coating which is that of a very high impedance. 

The contacts thus formed give us the on and off 
characteristics required in the digital system, As 
may be seen, it is the equivalent of throwing switches 
on properly selected digits, thereby changing the tone 
of the signal applied from the central station. This 
tone difference is converted to the direct reading as 
part of Black Box II. A system such as this has to be 
analyzed from a service standpoint, but it has the 
inherent value of causing an impedance change with- 
out applied voltage, thereby being a sparkless system 
which is important in the consideration of gas meter 
reading. 

Somewhere in the above three systems, or in a 
system similar to one of them, lies an economical 

(Continued on page 267) 
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Analysis of Fatal Accidents 


By S. H. Young 
The Hartford Electric Light Co. 


HE number of fatal accidents in the electric 
"Tien and power industry increased in 1959 to 
100 from the 1958 total of 86. 

This is an increase of 16.3 percent. As far back 
as the fatal accident records go, this “up-one-year-and- 
down-the-next”” phenomenon has occurred. In no 
two consecutive years has there been improvement. 
There has been a general improvement over the years, 
however. The 100 cases in 1959 compare favorably 
with the 19-year average of 124 cases per year. 

In 1959, the fatal electric shock and burn cases rep- 
resented 59 percent of the total fatalities. This is an 
all-time low for the 19-year period. Perhaps the “Stop- 
Shock” campaign initiated two years ago by the Acci- 
dent Prevention Committee is showing results. This 
comparison is interesting and encouraging. 

1959 19-Year High Year 
Average 1949 
Number of Electric Shock 

and Burn Fatalities 59 88 134 

While fatalities from electric shock and burn were 
decreasing, motor vehicle cases increased from three 
in 1958 to 13 in 1959. The average number per year 
for the 19-year period is nine. 


Falls Increase 


Falls also were responsible for an increased number 
of fatalities in 1959, with 14 cases reported. In 1958 
there were five cases, and the average number per year 
for the 19-year period was 14, the same as in 1959. 

Three types of accidents—electric shock and burn, 
motor vehicle, and falls—must receive attention if 
there is to be a reduction in the number of fatalities. 
In spite of the reduction in number of electric shock 
and burn cases in 1959, electric shock and burn haz- 
ards are still the most serious problem. 

A 19-year picture of fatal accidents is shown in 
Figure 1. Over this period 2362 fatalities occurred, 


in the Electric 
Light and Power 
Industry in 1959 


of which 1678 were the result of electric shock or 
burn and 684 were non-electric shock or burn cases. 

Electric shock and burn is the most serious problem, 
especially for line departments, as 44 of the victims in 
1959 were linemen. Figure 2, a 10-year summary, 
shows among other things, where contact was made 
on the body. 


Hot-Weather Contacts 


Figure 3 gives proof that contacts made during the 
hot weather season are more serious. Thirty-three of 
the 59 cases, or 54 percent, occurred during the four 
months of May, June, July and August. 

It was also shown that 45 fatalities due to electric 
shock and burn occurred between the hours of 9:00 
a.m. and 4:00 p.m. 

From the individual accident reports on these fatal 


(Continued on page 264) 
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Review and Classification of 100 Fatal Accidents Report 
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DESCRIPTION 











While belting in, contacted transformer primary bushing alive from secondary. Fall to 
Line not de-energized 
Contacted coffing hoist hook attached to 


Repairing down wires. 
Reached around pole with come-along in hand. 


Reached out to hang handline on DA bolt. 


ground fatal. 


by cutouts opened. 
Wearing leather gloves. 


line. 


With face against grounded capacitor rack, took hold of hot x-arm brace while belting in. 


Transferring primary to new pole without rubber gloves. 
Untieing dead wire, wearing leather gloves. 
Wrench slipped while loosening connector on ground wire. 
Victim hooked chain hoist on primary wire to pull slack. 
Removing cutout due to conversion to 12,450 WYE. Opened transformer neutral. 
Made contact while belting in. Not wearing rubber gloves. Fell to ground. 

Made contact while placing 4 foot chain over top of pole to raise transformer. 
New transformer energized to check voltage. 
Victim's rubber glove struck by associate's climber. 
Removing grounding set from 46 KV circuit. 
To prove glowtector, tested it on adjacent live line. 


HV lead inside trans. in contact with sec. breaker. 
Glove examined for damage but not replaced. 
Made contact on 14.4 KV circuit located 6' below. 
Extension handle not used due to broken end. 
















Made contact between ends of line hose where hand line was fastened. 
Lineman on adjacent pole, putting line guard on jumper, caused jumper to contact wire. 
Hand made contact on transformer primary riser. 

Victim survived the contact without resuscitation but burns were fatal. 
Did not jumper out cutout. 





Pulling slack on 3-wire sec. service to slide bail back on insulator. Arm above elbow contacted bail while chest was against messenger. 
Received 240 volt shock. 


Belted in at secondary x-arm. Reached out to clear handline. 
Reached over top x-arm to unhook blocks. Contacted uncovered primary. 

Transferring primary to new pole. Reached under x-arm to remove jumper. 
Reached for rope sling. 
Reached around pole while belting in. Made contact on bottom of fuse holder. 
Had finished making hand held ammeter test on primary. 
Placing line hose on primary leads to 3 phase transformer bank. 
Restoring down primary. 


Made contact. 
Made contact on hook on block attached to wire on which slack was being pulled. 


Secondary alive at primary voltage. 
Contact made through damaged glove. 
Not wearing rubber gloves. 
Glowtector exploded. 


No rubber covering used. 
Not wearing rubber gloves or sleeves. 

Made contact, no protective covering used. 
Reached across uncovered delta bus. 
Made contact on live wire while checking slack in wire just pulled in. 





Reached over secondary arm to connect secondary to new transformer. Made contact on unprotected primary jumper. 





Made contact while removing line hose from primaries. Line hose removed in wrong sequence. 


Clearing trouble. Opened one fuse cutout. 


Primary still hot from backfeed through secondary and transformer. 




















aman 8, One of two circuits, in vertical configuration, on 2 pole structure, dead and grounded. Climbed pole and made contact on live circuit. 
aman 9. Leaned through under sec. x-arm to free transformer gin stick being lowered from snag on pole step. Not wearing rubber gioves. 

man 0» Tieing in conductor tu insulator. Line re-energized without clearing workmen. Workmen field grounds not used. 

man le Climbed pole between transformers. Made contact on transformer case that was hot, while in contact with uncovered neutral. 

man 22 Replacing secondary, failed to open primary cutout, contacted cutout. 

aman je On pole below secondary wires. Cried out. Unbuckled safety belt and started down pole. 








Lost balance and overreached primary he was to untie. No protective covering on secondary. 


Working on dead 16 KV overbuilt line. Cutout and fell on uncovered primary below. 
Possibly slipped while removing line hose from primary. 
Boring hole to mount bracket. Probably slipped while changing position. 


Fell backwards off pole. 


Protection had been removed from common neutral. 
Not wearing rubber gloves. 


No rubber protection. 
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Patrolling line for trouble. Contacted down wire hidden in underbrush. 


Apparently touched ladder truck while standing on ground at time ladder was extended in primary area. 


Digger moved with boom extended. Victim holding winch line. 
Victim operating hydraulic digger on truck derrick. 
Reeling telephone wire, being removed, on truck reel. 


Boom contacted line. 


Top of derrick contacted primary. 
Wire raised up into primary. 


Attempted to open truck door when pole being set with hydraulic boom contacted line. 


Street light wire down during storm. Victim slipped in ditch and fell. 
Attempting to loop rope around down wire. Wind blew wire against victim. 


Grasped wire. 





In tree cutting branch with pruners. Lost balance and contacted wire. 








Tieing in new service. Mistook untagged primary cable for secondary in street splicing box. 


Installing cable terminal on pole. Made contact on uncovered primary wire. 





Upon completing work in de-energized part of substation, victim made contact in unbarricaded live section. 
Victim fell 15" to ground. 


Inspecting fitting on base of air break switch from ladder. Flash occurred. 
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Making inspection of disconnect switches. Contacted live equipment. 
Climbed onto switch structure to phase out cable. Contacted live part of switch. 
Climbed structure to work area to t in pothead. Moved into energized bay. 





No voltage tests made. 





Hot line clamp slipped out of hot stick holder. Jumper swung against victim. 


















eman 
ctrician Victim after completion of his assignment moved over into energized area and made contact on CT that earlier had been out of service. 
ce Oper. §. Victim apparently opened live circuit breaker compartment and caused short circuit. 

ctrician 7. Lowered tank on oil switch with one side energized. Wrench caused short circuit and flash. 

eman Se Ringing out cable from unit substation. Contacted bus terminal instead of de-energized cable terminal. 

ctrician 9}. Electric drill being raised on handline. Drill cord swung into live bus. 
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Line pole with transformer. De 
WORK 45" pole with transformer. App. Lineman ile 
50" pole with 3 - 3 KVA trans. Lineman 2. 
Feeder disconnect pole. Lineman 3. 
40° SYP’treated joint pole. Lineman bhe 
50" pole with transformer. Troubleman 5. 
14 —— ce 
CASES 10 PALL WITH POLE 30° used YP pole - reset. Lineman the 
CASES 30° pole with sec. racks Lineman's Helper (7, 
35" creo. pine pole. Lineman ‘8. 
Customer's 25° service pole. App. Lineman 9. 
FALL WHILE WASHING INSULATORS Truck with boom and basket. Ins. Washer Foremas ). 
ss 
14.0% FALL TO CONCRETE FLOOR At Hydro-Generating Station. Maint. Man Ne 
roe * a 
FALL FROM STATION STRUCTURE Electric Station. Meterman 2. 
FALL FROM STATION BUS STRUCTURE Hydro-Generation Plant. Electrician "36 
eal os ee —4 
STRUCK BY PASSING MOTOR VEHICLE | Restoring service along highway. Lineman The 
CLAM SHELL | Unloading coal from gondola. Unloader Le 
4, CASES STONE AND BRICKS | Working on stage suspended from roof. Maint. Man 6. 
4.0% 6 X 6 TIMBER | Pulling in cable to vault. Cable Foreman 1. 
samariemntsineenaas ‘ 
CAUGHT IN TRACTOR | Rough terrain at ravine. Equip. Oper. %. 
2 CASES JEEP | Plant drive. Poreman %. 
2.0% 
ee OS ee ek ee ee ee | 
| -_—— 
DROWNED RIVER AT GENERATING STATION | Working on oil barge. Operator 0. 
2 CASES LOCATING FAULT ON SUBMARINE CABLE | Working from barge. Helper le 
2.0% } 
MOTOR AT STREET INTERSECTION Struck on left side by 2nd vehicle. Meter Reader 2. 
ON HIGHWAY Collision involving two other motor veh. Truck Driver 3. 
ON HIGHWAY Same as Case No. 83. * Lineman 4. 
VEHICLE ON HIGHWAY Collision with MV and retaining wall. Surveyor %. 
ON HIGHWAY Collision with second Motor Vehicle. Serviceman %. 
ON HIGHWAY Ran off highway. Serviceman 7. 
ON HIGHWAY Ran off road into enbankment. Foreman 8, 
13 ON COUNTRY ROAD Ran off road. Groundman ”. 
ON HIGHWAY Struck by Semi-trailer. Collector 0. 
CASES HIGHWAY AT RAILROAD CROSSING Truck struck by train. Lineman Ne 
HIGHWAY AT RAILROAD CROSSING Truck struck by train. Lineman Re 
HIGHWAY AT RAILROAD CROSSING Truck struck by train. Lineman He 
13.0% HIGHWAY AT RAILROAD CROSSING Truck struck by train. Equip. Oper. he 
senna ——____—__—_—_——————-+}— — —--— — 
BURNED ON UTILITY POLE | Hot oil from Pri. oil filled cutout. Lineman %e 
4, CASES AT GENERATING STATION | Hot fly ash. Pireman , 
ELECTRIC MANHOLE IN STREET Suraing gas. Splicer 7 
4.0% ELECTRIC MANHOLE IN STREET | Burning gas. Splicer %, 
MISC. CEREBRAL HEMORRHAGE | Exact cause not ascertained. Meter Reader %. 
2 CASES CORONARY | Slipped and fell in ditch. Lineman ‘ 
2.0% 
a wk cata mf 
ee 
(Continued from page 261) Experience (years on work being performed). 
accidents, the following information was obtained: 
Age of Victim Field Work At Stations Field Work At Stations 
Less than 25 years 3 - I ien4 4 
aie 4eSs a year —— 
26-30 years 14 ! ep sei “s : 
‘ 9Qr . <— 9 years é 
31-35 16 1 : Ai, ears . 4 
36-40 6 - : s ee 
41-45 3 rea } 4 
46-50 ) 9 5-20 2 mn 
Ky oer 21-25 1 — 
51-55 4 2 262 
56-60 a a - 
61-65 = tea : = 
. iNO rive —_— 
Age not given 1 or 1 
Total 48 11 Total 48 11 
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lent pported During 1959 Within the Electric Light and Power Industry 
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DESCRIPTION 





0. Fell 38° to ground while belting in. Apparently did not check that snap engaged "D" ring. 

MAN Sle Unbelted to move down below secondaries. Lost consciousness and fell to ground. No indication of electric contact. 
2. Standing on secondary buck arm connecting transformer. Unbelted to shift position and fell. 

3. Climbing ice covered pole to open disconnects with safety strap around pole. Cutout and slid 31° to ground. 

the Unbelted to change position. Both spurs cutout. Fell approximately 25' to ground. 








5. Climbing snow covered pole to pull transformer fuses. Apparently hand slipped Fell 28' to ground. 

—— 

h- Pole broke off at ground line while pulling slack on st. lt. wire. Pole checked in yard by victim and foreman before taking to job. 
Helper § (7. Adding a dary bracket. Pole broke off, falling toward victim. Casual test would have shown pole unsafe. 


$8. Boring hole for secondary clevis. Pole broke off 10" below ground level. Service wires at building end had been detached. 
pan $92 Pulling slack on secondary service. Pole pulled loose from building and out of ground and fell on victim. 





er Foremag). Boom gave way and fell to ground with employee in basket. Equipment failure. 























n le Victim found at foot of penstock after falling. Reason for fall unknown. 
BS AREER 
2. Installing current transformers. Disengaged safety strap to change position, lost balance and fell. 
———_——4__ 
an 3. Slipped while standing on steel structure. Fell 54 feet to ground. Not belted in. 
—_——__ 
the While working at scene of trouble, victim struck by car operated by intoxicated driver. 
5. Victim quickly walked between clam shell and side of car as operator moved clam shell on signal. 
n %. Parapet wall and brick work gave way allowing scaffold and men to fall to ground. Skull fractured by falling brick and stone. 
eman 7. While winch line was under tension, rigging gave way. Timber struck victim in head. 
——————4 = — 
ere %. Operator stopped tractor on grade and stepped on track. Tractor rolled into ravine. Caught between track and hydraulic support arm. 


9. Disengaging tow chain between stalled car and Company jeep. Jeep rolled and pinned victim between vehicles. 








0. Last seen by employee he relieved as he stepped onto barge. Found to be missing approximately one hour later. 
i. Wearing aqua~lung to locate fault in submarine cable. Walked out approximately 20' from barge and disappeared. 


sees enecssniomeenianiatna 








der 2. Company vehicle thrown to sidewalk. Victim thrown out striking head on hydrant. 

ver 3. Car after passing Company truck on icy road went out of control causing collision. 

44. Riding on truck involved in Case No. 83. 

. Company car in which victim was passenger skidded on wet oil slick, crossed road into oncoming car. 

%. Company truck made left turn in front of car from opposite direction. Victim thrown out of truck. 

7. Ran off road at curve and struck tree. No skid marks made, indicating diverted attention. 

%. Lost control of pick-up after passing car. Crashed into embankment. Thrown out and crushed by pick-up. 

L 9. Pneumotractor rolled over upon leaving road. Victim thrown to road, sustaining skull fracture. 

i 0. Company vehicle struck in left rear by passing vehicle when company driver apparently backed vehicle close to or on traveled lane. 
i. Returning to job site after lunch. Truck struck by fast train at unguarded crossing. Four of crew fatally injured. 
2. (Same as No. 91) 

3. (Same as No. 91) 

ere %. (Same as No. 91) 


a3 














%. Transferring load on 4160 V primary feeder. Rope on blocks and falls turned cutout in on short. Fatal burns from burning oil. 
% Cleaning stack. Fly ash belched out of trap door. Victim jumped from platform into truck of hot fly ash. 

7. Extensive burns when gas in manhole ignited. Failed to make test for gas. 

%. Testing for gas leak. Entered manhole and apparently connected test lamp for illumination. 





ader 9. Had previously been ill and had undergone an operation for fractured elbow sustained in fall on customer's premises. 
- Coronary occlusion as a result of complications following fractured hip and operation. 


——e = es 














SRE 
Weather conditions—In most cases the weather was Unsafe act by others l 1 
fair as this list shows. Safety rules not followed 36 6 
ns Field Work At Stations Improper work method 24 6 
Fai Cl ome — = sos 9 Improper supervision 18 2 
ee ae ve . Equipment failure 4 1 
Cloudy 5 1] 
Hot—Humid Z Compliance with individual company’s rules regarding 
Rain 4 — use of protective equipment. 
Not given 1 l Required but not used Field Work At Stations 
_ Kas * ‘ : Tae QO : 
Total 48 i] Rubber Gloves 19 —_ 
Rubber Sleeves 9 — 
sad : rt aad 
Reasons given on the individual accident reports as Rubber Blankets 9 
. Line Hose 15 — 
the cause of accident. a ia 3 
. . ~ ° Ss yr dS oan 
Field Work At Stations ~— “ pe — 
ae Cutout Covers 2 — 
Unsafe act by injured 37 a tope Barriers 2 1 
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LINE WORK ON POLES 


Slips & Lost Balance ? 2 3 1 - 4 
Possible Heart Case 
Line Work from Ladders 
Line Work from Hyd.Tower 
Line Work in Trees 


Line Work on Ground 








Lineman’s Platforms l 
Portable Grounds 9) 
Safety Hats 

Goggles 

Special Line Covering 


— IO bo 


It is the hope of the Accident Prevention Committee 


Figure 
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Figure 3 
ELECTRIC SHOCK AND BURN CASES 


MONTH OF OCCURRENCE 
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that these summaries of facts, compiled from the 
individual reports on the fatal accidents, will be 
widely circulated among the employees of our com- 
panies and in the future many serious accidents may 
be avoided through their knowing what did happen to 
100 employees in the electric utility industry in 1959. 


TABLE I—NINETEEN YEARS OF FATAL ACCIDENTS IN THE ELECTRIC LIGHT AND POWER INDUSTRY—1941 TO 1959 INCLUSIVE 








Electric Shock or Burn 
Falls 

Motor Vehicle 

Struck By 

3urned 

Caught In 

Drowned 

Miscellaneou 


(From EEI Accident Prevention Committee summaries based on detailed reports received.) 
El. Shock Moto Struc Caught Miscel- 
Year Total or Burn Falls Vehicles By Burned In Drowned laneous 
1941] 121 90 11 aN ! 2 3 1 2 
1942 121 8] 19 1} 6 3 0 0 1 
1943 117 81 14 3 7 5 l 3 3 
1944 82 62 6 5 6 1 2 0 0 
1945 116 79 14 6 D 4 3 3 2 
1946 105 68 19 8 D 0 2 2 1 
1947 173 125 20 8 13 3 2 1 1 
1948 149 102 21 13 6 2 2 0 3 
1949 176 134 16 13 6 1 5 1 0 
1950 141 102 13 9 1 1 0 5 4 
1951 165 121 21 8 1 4 5 1 
1952 125 90 7 17 1 0 1 1 D 
1953 134 93 18 12 6 1 0 0 4 
1954 120 75 17 14 6 0 2 0 6 
1955 122 95 12 0 5 2 1 3 4 
1956 97 70 10 6 4 2 2 3 0 
1957 112 86 11 6 2 4 1 l 1 
1958 6 65 5 ) ) 1 6 2 | 
1959 100 59 14 13 4 4 2 2 
19-Year Total 2362 1678 268 163 100 43 36 33 41 


Distribution of Accident Types (By Percentages of Total Accidents) 


19 Year Range 


1959 19 Year-Average Min. Mae. 
59.0 71.0 59.0 77.9 
14.0 11.4 5.4 18.1 
13.0 6.9 0.0 13.2 
1.0 4.2 1.8 1.5 
4.0 1.8 0.0 4.3 
2.0 1.5 0.0 7.0 
2.0 1.4 0.0 3.5 
2.0 1.8 0.0 5.0 
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solution to providing a reading of the customer’s 
meter at a remote, central location. To say that this 
can be done technically will lead to little argument. 
Whether or not it can be done within the stated eco- 
nomic requirements appears to us to be the major 
problem. For instance, the installation cost which has 
been quoted at a $5-per-meter maximum might even- 
tually become $5 but most probably would not com- 
mence at the $5 level. 

Figure 8 shows that the first meter installations 
would be made at a cost of X dollars for installation, 
with a slope similar to that shown eventually reach- 
ing the $5 level after a number of installations are 
made. When the number runs in the millions, much 
can be done toward cost reduction. 











TIME 


Figure 9 


Figure 9 indicates the trend which the electric 
utility industry will face if remote reading is con- 
templated. The line listed as manual shows the annual 
cost for reading meters, which has a slight upward 
trend reflecting increased wages on an annual basis. 

While this cost is being met, there will be a cost 
for research and development experienced by the 
industry. This, as shown, is additional to the continu- 
ing manual reading existing for a period of time yet 
undefined. Following the decision to go ahead there 
will be, as shown, a period of time during which in- 
stallations and modifications are made at the cus- 
tomers’ locations. 

The amount of expenditure over and above the 
manual reading cost during this period is illustrated 
by the area above the manual reading curve. This is 
a direct loss, or an investment in the future, which- 
ever way your company considers it. At the time 
when the installation is complete we now eliminate 
the manual reading and the cost of the remote read- 
ing is shown as substantially less than the cost for 
manual reading. This results in the green colored 
area denoted in Figure 9 as savings in cost of reading 
meters. This savings is a perpetual one. At some 
time in the future the horizontally lined area, rep- 
resenting savings, will equal the vertically lined area, 


Remote Reading of Electric and Gas Meters 


(Continued from page 360) 
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Figure 10 


representing loss, and from that time forward a direct 
savings will result. 

Figure 10 presents virtually the same information 
in cumulative form with the vertically lined area in- 
dicating loss and the horizontally lined area savings. 
The same comments apply. It would appear that this 
is the financial approach which you must eventually 
take—again very similar to the diesel versus steam 
locomotive. At some time in the future, I am sure 
that we will all wonder why automatic reading wasn’t 
accomplished a long time ago. 

The Fairchild Astrionics Division recognizes that 
the task of economically reading meters from a re- 
mote location presents a challenge. We see the initial 
problem as one requiring an exhaustive study of the 
economics associated with each feasible technical 
solution. We have the technical experience but must 
draw upon the electric utility industry for environ- 
mental information and support. If it can be agreed 
that remote power meter reading is potentially re- 
warding but difficult, then it is deserving of an all- 
out assault rather than the piece-meal approaches of 
past years. 








A Complete List 
of EEI 
Publications Is 
Available from: 
Edison Electric Institute 
750 Third Avenue 


New York 17, N. Y. 
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Edison Electric Institute 


SAFETY ACHIEVEMENT AWARD 


FOR Outstanding SPriformani ein Nevtitent 4, wepltet 


CHAIRMAN, ACCIDENT PREVENTION C 


4A 





N the six-month period, Jan. 1 to June “30, 1960, 

EEI presented 48 Safety Achievement Awards to 

25 member companies for attaining 1,000,000 or 
more accident-free man-hours of operation. 

During this period, the Power Transmission Sta- 
tions of Baltimore Gas and Electric Co. established 
an all-time accident-free record of 9,006,949 man- 
hours of operation. This is a record which no other 
member company has approached, and 
than 20 vears. 

Two departments of Consolidated Edison Co. of 
New York, Inc., in the first half of this year reached 
the 4-million man-hour mark without accidents. They 
were the Station Construction and Shops—Mechanical 
Construction Bureau, and the Commercial Buildings 
Department—Operation Bureau. A 3-million man- 
hour certificate also was awarded to Consolidated 
Edison’s Station Construction and Shops—Electrical 
Construction Bureau. 

The General Sales Department of New 
Public Service, Inc. also was awarded a 3-million man- 
hour certificate. 

Five departments of three member companies 
received Safety Achievement Awards from EEI for 
attaining 2-million or more man-hours of operation 
without a disabling accident. They included Electric 
Operations and Southern Division of Alabama Power 
Co.; Electric Distribution Department—Underground 
Lines Division of Baltimore Gas and Electric Co.; 
and Northern Division and Entire Company of Penn- 
sylvania Electric Co. 

The 1,334,000 man-hours achieved by Georgia 
Power Co.’s Manchester District personnel without a 
serious accident represents 23 years of safety for its 
29 employees. This is the only department of any 
member company to extend its safety record over 23 
years. 

Following is the list of 48 awards presented from 
Jan. 1 to June 30, 1960: 

Alabama Power Co. 
Mreceric Operations: 2... .. 6c cc ces 


spans more 


Orleans 


2,395,608 
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Baltimore G&E Tops 9 Million Hours; 
Two Departments of Consolidated 
Edison Get 4-Million-Hour Awards 


y Awards Presented for 


SOUGHAUD: DIVO: osc besos d ors, ed ais ane 
Birmingham Division 
Phenix City District 
Gorgas Steam Plants 
iLaiy Dam Pimployees: .... 26 ose 66s ss caus 
Baltimore Gas and Electric Co. 
Power Transmission Stations .........+ 
Building Service & Real Estate 
Departments 
Electric Distribution Department— 
Underground Lines Division ......... 
Electric Operating Departments ....... 
Central Hudson Gas & Electric Corp. 
Upper Hudson Operating District— 
Kingston Electric Group 
Commonwealth Edison Co. 
Underground—Chicago Central 
Connecticut Light & Power Co. 
Bristol District 
Consolidated Edison Co. of New York, Inc. 
Station Construction & Shops—Mechani- 
cal Construction Bureau ............. 
Production Department Hudson Ave. 
end Gold St. BiAORS: c. xk 5s. s bcs oss 
Commercial Buildings Department— 
(OMOPATION BUPCAU ooo. 6 cose kee des 
Station Construction & Shops—Electrical 
COnStructiIOnN HUPCAW ..5. 6 iwc ccw ss 
Outside Plant Construction Department 
Coordinating Bureau ............. 
Purchasing & Stores Department — 
Stores Bureau 
The Detroit Edison Co. 
Construction & Maintenance Department 
Electrical Apparatus Division—Electrical 
System Department 
Relay Division—Electrical System 
Department 
Florida Power Corp. 
Entire Company 
Georgia Power Co. 


Safety Achievement 


2,001,942 
1,042,298 
1,057,979 
1,000,115 
1,000,017 
9,006,949 
1,000,228 
2,007,452 
1,009,846 


1,001,945 


1,000,000 


4,000,000 
1,000,000 
4,000,000 
3,000,000 
1,000,000 
1,000,000 
1,000,914 
1,000,000 
1,005,556 


1,185,110 












00 
100 
100 
00 
00 


00 


14 





July-August, 1960 

















MESNORERUET FPIBIPICG) iein sone sek oda dais 1,334,000 
Gulf States Utilities Co. 

Ue 1,000,000 

DNR TNINE 65S oss eS ea ash ew rst Ss ie 1,000,000 
Idaho Power Co. 

TIPS: ASOUMRY 5.66.5. 6.080.06 4 .a0wls aw ears 1,151,492 
Iowa Public Service Co. 

a RENAME 5 3hi ssi kaise SAG SAGs ok 1,104,632 
Kansas Gas & Electric Co. 

PAPO: SSOMMGRAY, 5.655.055 a9 .90 15 0b 0 3s, b to 00s 1,018,590 
Kentucky Utilities Co—Old Dominion Power Co. 

GIO a a a ee 1,058,766 

System Power Stations ............... 1,390,501 


Long Island Lighting Co. 
Electric System Operations Department . 1,004,292 
Overhead Lines & Service Department— 


Queens-Nassau Division ............ 1,017,514 
New Orleans Public Service Inc. 
General Sales Department ............ 3,000,000 


Power Division—Electric Department 
Ohio Power Co. 
Muskingum River Generating Division . 1,000,000 


1,000,000 
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Pennsylvania Electric Co. 


RR. MOORS 552 ohbc ca.d nln Saw ase als 1,061,272 

PROP TOET DIVISION is oa 606 diiiad oe oe ae ein 2,026,232 

Northwestern Division «......4:.. 6000. 1,131,186 

IS TIN 5 aac tose a wi iyo BW wae ars 2,248,078 
Philadelphia Electric Co. 

RS NIN sis dic in ins isb isan od dew adn 1,476,417 

Engineering Department ............. 1,135,512 


Portland General Electric Co. 
Electrical Maintenance & Construction 


NI ii co fits kd ceintn aids we AA wala 1,000,000 
Potomac Electric Power Co. 
Benning Generating Station ........... 1,000,564 
Public Service Co. of Colorado 
PUSS IGIANY oak sic ae aa sees s ida dee 1,041,183 


Texas Electric Service Co. 

Big Spring Transmission Division 
Texas Power & Light Co. 

BRU: COTO oa oss ass ew oa oo od oem 1,224,186 
Wisconsin Electric Power Co. 

Extension System—Northern Division .. 


er 1,000,158 


1,000,000 


Training Course Available on Electric Heating 


664 YOMFORTABLE Electric Warmth—for the En- 
tire Home” is the title of EEI’s all-new flip 
chart sales training course on home electric heating. 
The course, considered to be the most comprehensive 
one of its kind yet devised, is now ready for distribu- 
tion to electric utility companies and trade allies. 
The charts which make up the course are designed 
as an information course for utility employees, archi- 
tects, contractors, ete., and as a sales training course 
for all who sell electric heating. Electric utility com- 
panies will find the course extremely helpful in their 
employee training programs and sales training pro- 
grams. 





Thomas 


HOMAS G. DIGNAN, President of Boston Edison 

Co., and a member of the EEI Board of Directors, 
died of a heart attack July 29. He was 61 years old. 

A lawyer with a 32-year career in the electric 
utilities field, Mr. Dignan joined Boston Edison in 
1951 as executive vice president. The same year he 
was elected president, general manager and director. 

Mr. Dignan was elected to the EEI Board of Di- 
rectors in 1954 and again in 1960. He also served the 
Institute as a member of its Executive Committee 
and Advisory Committee. 

He attended Holy Cross College and the Boston 
University Law School. He was admitted to the 





“Comfortable Electric Warmth” is a comprehensive 
study of the many benefits of electric home heating 
and was created to suggest ideas and ways to sell elec- 
tric heating. The course emphasizes ductless-type 
electric heating and is non-technical in its approach. 

The Home Heating Program comes in three forms: 
Complete Electric Heating Sales Training and In- 
formation Course, $75; Electric Heating Information 
Portion only, $50; Combination of Electric Heating 
and Appliance Sales Training Courses, $149.50. 

An illustrative brochure describing the courses is 
available by writing to Sales Division, Edison Electric 
Institute, 750 Third Ave., New York 17, New York. 


te Dignan 


Massachusetts Bar in 1924 and, after four years of 
private law practice, became assistant general counsel 
of the New England Power Association. He later be- 
came its secretary. 

Going into the operational end of the business, Mr. 
Dignan next was manager of the Lowell Electric 
Light Co., and president and general manager of the 
Worcester County Electric Light Co. 

He was active in many business, civic and philan- 
thropic organizations. He was a trustee of Boston 
University, the Civic Education Foundation, Holy 
Cross College and the Suffolk Franklin Savings Bank. 











(Continued from page 252) 
23. Wood Pole Tests 

The former test data, on which has 
been based the accepted fibre strength of 
wood poles of various species, have been 
deemed inadequate and inconsistent. A 
very substantial portion of electric utility 
investment is found in such poles, and 
accurate information on their dependable design 
strength is of considerable economic significance. This 
project, initiated in 1954, was directed toward investi- 
gating methods of testing poles for strength, deter- 
mining pole strength values for various species in- 
cluding those on which little data were previously 
available, studying the factors which affect pole 
strength, and establishing simplified methods for as- 
certaining fibre strength values. The testing work, 
which was done at the U. S. Forest Products Labora- 
tory, has been completed and the final report is being 
prepared. 

The project has been sponsored by the American 
Society for Testing Materials, and supported finan- 
cially by pole producers, pole treaters, pole consumers, 
including EEI, and other interested agencies. Liaison 
has been through the Transmission and Distribution 
Committee. 





24. Corrosion Research Council 

The Corrosion Research Council of the Engineering 
Foundation is charged primarily with the respon 
sibility for actuating basic scientific studies in cor- 
rosion. Its specific projects include such subjects as 
“Mechanism of Stress-Corrosion Cracking of Metals,” 
“Fundamental Corrosion Reactions at the Surfaces 
of Metals,” and “The Mechanism of the Dissolution 
of Metals.” 

The sponsors of the council are the American Insti- 
tute of Mining, Metallurgical, and Petroleum Engi- 
neers, the Intersociety Corrosion Committee, the Na- 
tional Association of Corrosion Engineers, and the 
Electrochemical Society. 

EEI has contributed financial support since 1955, 
with liaison through the Prime Movers Committee. 


€ 


25. Welding Research Council 

The Welding Research Council of the Engineering 
Foundation was organized 25 years ago to conduct 
needed cooperative research in welding and closely 
allied fields, to disseminate research information, to 
promote welding research in the universities, and to 
provide means for cooperation, interchange of ideas, 
and information, with similar agencies abroad. It 
has made important contributions to developments 
in welding in its various phases. The electric utilities 
are at present particularly interested in those activi- 
ties pertaining to welding of metals exposed to high- 
pressure, high-temperature steam. 

The council is sponsored by the American Welding 
Society, the American Institute of Electrical Engi- 
neers, the American Institute of Mining and Metal- 
lurgical Engineers, the American Society of Civil 
Engineers, the American Society for Testing Ma- 


terials, the American Society of Mechanical Engi- 
neers, the Society of Naval Architects and Marine 
Engineers, and the American Society for Metals. 

Liaison with the council’s work is through the 
Prime Movers Committee. 


26. Soil Thermal Resistivity 

The load-carrying capability of underground cables 
is dependent upon the dissipation of the heat of elec- 
trical losses from them into the soil. In the past, load- 
ing limits have been determined by the use of em- 
pirical “Duct Heating Constants” but there has been 
a lack of information on overall.basic theory. This is 
needed if the most economical designs for new cable 
installations and the most economical loading for 
existing cables are to be attained. 

This project, started in 1955, has involved a study 
of the various factors which affect soil thermal re- 
sistance, such as soil texture, moisture content, mois- 
ture migration under thermal gradients, etc. It has 
been carried on at Princeton University. Laboratory 
work has been completed and some results published, 
but a final report is not yet available. It is expected 
that an industry report on soil thermal resistivity, 
based on this work, will be presented to the American 
Institute of Electrical Engineers this summer. 

The project has been sponsored by the American 
Institute of Electrical Engineers, through its Sub- 
committee on Insulated Conductors, and supported fi- 
nancially by EEI, AEIC, and by the cable manufac- 
turers. Liaison has been through the Transmission 
and Distribution Committee. 


27. Effect of Temperature on the Properties of Metals 


The Joint ASME-ASTM Committee on the Effect 
of Temperature on the Properties of Metals has been 
working since 1924 on the accumulation, evaluation, 
and dissemination of data on the engineering proper- 
ties of metals at high and low temperatures, and the 
standardization of test methods pertaining thereto. 
For a number of years it has had projects directed 
particularly to the study of the creep-rupture proper- 
ties of certain sheet metals, to the effect of stress 
concentration on fatigue of metals at high tempera- 
tures, to the publication of high-temperature creep 
data, and to the determination of high-temperature 
properties of cast iron, in all of which utilities have 
an interest. A large amount of work has been done 
and information published. 

EEI has contributed generally to this work, with 
liaison through the Prime Movers Committee. At the 
present time the Institute is supporting specific Joint 
Committee projects described in Item 21 above. 


28. Corrosion and Deposits from Combustion Gases 


The deposit of ash from burning coal or oil, and 
the condensation of corrosive vapors, on boilers, econo- 
mizer, and air heater surfaces of steam boilers and 
gas turbine blades have been a troublesome and costly 
element in the operation of such equipment. This 
project comprises the collection, critical examination, 
and summarizing of all pertinent available informa- 
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tion in this field, in preparation for formulation of a 
further program of specific investigation and re- 
search. It was started in 1957 and completed with 
a report in 1958. Three proposals for research are 
now under consideration by the sponsor. 
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It was sponsored by the American Society of Me- 
chanical Engineers through its Research Committee 
on Corrosion and Deposits from Combustion Gases. 
EEI has supported it financially, with liaison through 
the Prime Movers Committee. 





Meter & Service Committee Meeting 


¢ New Types of Metering Equipment 


® Joint Industry Standards 


¢ Engineering, Economic, Operation Aspects 


C. P. STAHL 


Chairman 


PPROXIMATELY 95 members, 

correspondents, and guests con- 
vened at the Loraine Hotel in Madi- 
son, Wis., April 23-25, for the joint 
committee meeting of the AEIC and 
EEI Meter and Service Committees. 
The meeting was devoted to the dis- 
cussion of new developments in me- 
ters and metering equipment; devel- 
opment and review of joint industry 
standards concerning metering; 
presentation of subcommittee re- 
ports; and round table discussions 
on the engineering, economic, and 
operation aspects of revenue meter- 
ing. 

At the Monday morning session 
manufacturers described and dis- 
played new types of meters, metering 
instrument transformers, and meter- 
ing accessory equipment. On Mon- 
day afternoon the four subcommit- 
tees met independently to discuss 
their various subjects and formulate 
their reports. E. B. Hicks, Chairman 
of Subcommittee I, Services, mod- 
erated this session. W. D. Lindsay 
in his capacity as Chairman con- 
ducted the meeting of Subcommittee 
II, Metering. The work of Subcom- 
mittee III, Performance, was 
directed by its Chairman, W. H. 
Farrington. The meeting of Subcom- 
mittee IV, Management, was moder- 
ated by Chairman A. D. Irion. 

At a joint luncheon of the com- 


mittees on Tuesday, C. J. Forsberg, 
President of the Wisconsin Power 


and Light Co., welcomed the com- 
mittees to Madison. He congratu- 
lated the members and manufactur- 
ers for their continued efforts to 
obtain an accurate metering device 
at a nominal cost. 

Mr. Forsberg pointed out that 
the electric meter is one of the 
prime customer relations contacts 
established between the customer 
and the company. He said it was a 
major responsibility of meter de- 
partment managers to maintain 
good customer relations. 

A. W. Rauth presented the 1959 
report of the AEIC Meter and Ser- 
vice Committee. This report dealt 
primarily with the committee work 
on standardization, the develop- 
ment of a trend toward selective 
testing or statistical analysis, the 
general improvement and long-life 
expectancy of watthour meters, the 
trend toward mechanization of rec- 
ord keeping, and the overall per- 
formance improvement in meter de- 
partments throughout the country. 

J. A. Morris presented a report 
on selective testing of revenue me- 
ters based on statistical plans. Mr. 
Morris pointed out that the purpose 
of the application of statistical 
methods to routine meter testing 
was not primarily to effect a saving 
for the operating company, but to 
provide the customer with better 
service at no essential increase in 
cost by concentrating efforts on 
those classes of meters which are 
most in need of close surveillance 
and adjustment, or replacement. He 
said that all the selective testing 


plans utilizing statistical methods 
were essentially in agreement but 
the details of application were a 
matter for study by companies. 

Mr. Morris advised the commit- 
tee that various industry groups 
were interested in selective testing 
plans and that the National Bu- 
reau of Standards had been ap- 
proached by some groups and had 
agreed to make a study and recom- 
mend a generalized plan for selec- 
tive testing. 

G. F. Austin described briefly the 
selective meter test plan recently 
approved on a tentative basis by 
the Public Service Commission for 
use by Public Service Co. of New 
Hampshire. This plan is a varia- 
tion of the one prepared by the 
New England Meter Engineers and 
described by E. F. Blair at the 
April, 1959, meeting in St. Louis. 

S. B. Vaughn described a selec- 
tive testing plan submitted to the 
state commission by Florida Power 
Corp. This plan is general in na- 
ture and based on the military 
standard. It includes variables and 
attributes, but omits mention of bar 
X or similar references. 

F. L. J. Hammerle reported that 
he was distributing the revisions 
to the manual, Public Utility Com- 
mission Rules and Regulations for 
Electric Meters, as they became 
available. He advised that in those 
areas where selective test pro- 
grams for revenue meters had been 
permitted on a trial basis for a 
specified time, he awaited final ap- 
proval before initiating a change in 
the manual. 

C. V. Morey presented a progress 
report on ASA C-12 and the re- 
vision of the Code for Electricity 
Meters. He said all groups were 
very cooperative, but work was 
progressing slowly. 

J. S. Lineback said he and A. W. 
Rauth were cooperating with a 
task force of the Accounting Com- 
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mittee in regard to remote or au- 
tomatic reading of meters He ad- 
vised there was considerable gen- 
eral interest in the subject at this 
time. 

L. W. Garrand of the Astrionics 
Division of the Fairchild Engine 
and Airplane Corp. described va- 
rious possibilities of accomplish- 
ing remote reading of revenue me- 
ters; Mr. Garrand’s paper appears 
in complete form on page 257 of 
this issue of the EEI BULLETIN. 

W. D. Lindsay reported that 
MSJ-4, Standards for Thermal De- 
mand Meters, had been completed 
and copies were available on order 
from EEI headquarters. 

L. C. Ramon and G. B. M. Robert- 
son informed the committees that 
MSJ-10, Standards for Watthour 
Meters, had been completed and 
approved by both the Meter and 
Service Committees and the Triple 
Joint Committee on Watthour and 
Demand Meters. This standard will 
be printed by EEI and copies will 
be available. 


Tape-type demand recorders were 
discussed by S. B. Vaughn. He re- 
ported that a questionnaire disclosed 
that out of 50 companies reporting, 
34 are using the recorders for bill- 
ing, 25 for load studies, 25 in plants 
and substations, and four are us- 
ing them for other types of record- 
ing. E. F. Blair pointed out that 
the industry really needs two de- 
vices with different characteristics 
—one for load survey work, and the 
other for revenue metering. 

C. L. Hockman reported that the 
majority of the committee favored 
use of the ratio 2.5 to 1 as a stand- 
ard for 277/480-volt class potential 
transformers. 

A report on terminology and ap- 
plication of contact devices was 
presented by E. L. Keller. 

L. C. Ramon disclosed that New 
Orleans Public Service Inc. is en- 
countering considerable trouble in 
customer relations because the 
word “demand” appears on the face 
of the meter. It was pointed out 
that this was the demand of the 
customer on company-owned facili- 
ties, but that meters were com- 
mercially available which did not 
show this word on the face of me- 
ter or register. After considerable 
discussion, it was agreed the stand- 
ard should remain in the present 
form and the inatter tabled. 
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L. G. Eaton reported for G. A. 
Palmer that work was progressing 
slowly but satisfactorily in regard 
to revision of the Metermen’s 
Handbook. 

W. J. Piper said he was continu- 
ing to explore the trends in distri- 
bution systems which would cause 
changes in meter requirements. He 
said a definite trend was develop- 
ing in meter reading and bill- 
ing methods leaning towards 
more extensive use of electronic 
computers. 

A survey showed that 10 compa- 
nies require that the customer fur- 
nish and install the meter socket, 
whereas 44 companies furnish and 
retain ownership of the 
socket. 


meter 


G. B. M. Robertson reported that 
MSJ-7, Standards for Watthour 
Meter Sockets, had been completed 
and printed by EEI. He said copies 
were available from this source. 

F. A. Bell presented a_ report 
showing trends in service entrance 
requirements used by various op- 
erating 


companies. The trend 


July-August, 1960 


seems to be following the same 
general area as heretofore with 
perhaps a litle more attention to 
mobile houses. 

W. 4H. Farrington commented 
that modern meters now being 
manufactured could be provided 
with certain minor improvements 
and then permanently hermetically 
sealed. He suggested that manufac- 
turers and users collaborate in de- 
sign of a less expensive meter hav- 
ing satisfactory characteristics and 
permanent sealing. It was agreed 
that this subject will be given fur- 
ther study. 

J. S. Lineback reported on recent 
activities of the Research Projects 
Committee. 

A. W. Rauth presented a memory 
book to C. L. Hockman as a remem- 
brance of his long association with 
the committee. A memory book was 
given to T. M. Faulk for presenta- 
tion to E. P. Hodges. 

G. B. M. Robertson, Chairman of 
the AEIC-EEI-NEMA Joint Com- 
mittee, advised the group on the 
present status of all joint stand- 
ards. 


Electrical System and Equipment 


Committee Meeting 


Electrical Features of Northlake Station 


New Developments of Current Interest 


¢ Interconnected Operations of Texas Systems 


R. G. MEYERAND 


Chairman 


r HE Electrical System and Equip- 
ment Committee held its 8lst 
meeting at the Baker Hotel in Dal- 
las, Texas, May 16-17, with approxi- 
mately 125 members and guests at- 
tending. 


Papers, Reports, Discussions 


The program consisted of papers, 
reports, and discussions under the 
sponsorship of F. J. Berger, Chair- 


man of the Subcommitte on System 
and Equipment Troubles; K. L. 
Wheeler, Chairman of the Subcom- 
mittee on Equipment and Station 
Design; R. M. Pennypacker, Chair- 
man of the Subcommittee on Equip- 
ment and Station Operation and 
Maintenance; N. C. Storck, Chair- 
man of the Subcommittee on Sys- 
tem Engineering and Operation; 
A. P. Fugill, Chairman of the Sys- 
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tem Planning Subcommittee; and 
V. J. Hayes, moderator of the 
round table discussion. 


On Monday morning the closed 
session program of the Subcommit- 
tee on System and Equipment 
Troubles was presented. Various 
system disturbances and apparatus 
failures were informally discussed 
by the committee and guests. 

On Monday afternoon, in closed 
session, Mr. Wheeler of The Cleve- 
land Electric Illuminating Co. pre- 
sented a report on the activities of 
the Transformer Noise Committee. 
A meeting of this EEI-NEMA 
group will be held in the near fu- 
ture at which time it is hoped any 
differences of opinion will be re- 
solved and a program of action 
initiated. 

A round table discussion of sub- 
jects of general interest which had 
been submitted previously by mem- 
bers was held in closed session for 
the rest of Monday afternoon. Mr. 
Hayes was the moderator for this 
discussion period. 

On Tuesday morning, under 
jurisdiction of the Subcommittee 
on Equipment and System Opera- 
tion and Maintenance, Mr. Penny- 
packer, through J. M. Asmann, 
sponsored a paper on “Substation 
Maintenance and the Maintenance 
Dollar,” by R. F. Stuart of Pacific 
Gas and Electric Co. This paper, 
which will appear in the September, 
1960, EEI BULLETIN, points out 
that the cost of maintenance can 
be substantially reduced by work 
programming and more efficient use 
of personnel. 

Mr. Wheeler, Chairman of the 
Subcommittee on Equipment and 
Station Design, sponsored three re- 
ports and a paper for his subcom- 
mittee. 

A. F. Phillips of Duquesne Light 
Co. presented the “Progress Report 
of the Task Force on Power Fuses.”’ 
A task force of the Electrical Sys- 
tem and Equipment Committee, 
consisting of R. A. Lamley, R. R. 
Peatfield and Mr. Phillips, has re- 
viewed the comments of the com- 
mittee on the fourth draft of the 
C37 Standard for High - Voltage 
Fuses. These suggestions have been 
referred to the ASA Subcommittee 
for consideration. 

J. H. Vivian, Southern California 
Edison Co., reported on “Activity 
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of the ASA C76 Sectional Commit- 
tee on Bushings.” During the past 
year work on the revision of ASA 
C76.1-1943 has been carried on in 
AIEE by a joint working group of 
the AIEE Transformer Dielectrics 
Test Subcommittee and the AIEE 
Power Circuit Breaker Subcommit- 
tee. The AIEE draft will be re- 
viewed and consolidated with the 
NEMA draft for publication as an 
ASA standard. 


T. D. Reimers of Consolidated 
Edison Co. of New York, Inc., re- 
ported for the Lineless Wiring Di- 
agram Working Group. It is the 
intention of the working group to 
determine the number of types of 
such diagrams, to obtain user 
opinion and to recommend to the 
manufacturers various suggestions 
to be considered in making a final 
standard agreeable to all con- 
cerned. 


J. Q. Wray sponsored a paper by 
P. G. Brittain of Dallas Power & 
Light Co. covering “Electrical Fea- 
tures of North Lake Steam Elec- 
tric Station.” The terrain of the 
selected site was suitable for the 
construction of a pumped storage 
reservoir for the cooling water 
supply. The make-up water for 
this 800-acre lake is pumped 2), 
miles through a 42-inch concrete 
pipeline. 


Outdoor Installation 


The unit is an outdoor installa- 
tion rated at 175 mw. The turbine 
is a tandem compound, double-fiow, 
single-reheat machine. Throttle 
steam conditions are 1800 psig 
with reheat steam conditions at 
502 psig, 1000 F. The generator is 
hydrogen cooled and rated at 176.8 
mw, 221 mva at 30 psig hydrogen, 
0.8 pf and generator voltage is 
13.8 kv. 


The generator is unit-connected 
to the main transformer with field- 
fabricated, micarta-covered gener- 
ator leads. Segregated phase con- 
struction is used beneath the gen- 
erator pedestal and consists of a 
structural aluminum framework 
with transite siding and_inter- 
phase barriers. In this area the 
generator leads are extruded alu- 
minum channel, 11 inches square. 
Expansion terminals connect this 
channel to the micarta-covered, 
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12%4-inch aluminum tubing used for 
the outdoor portion of the leads. 

The three-phase, main power 
transformer is rated 200 mva, 
FOA, 13.2/1382 kv with taps to 
146.4 kv. System grounding prac- 
tices permit a one-step reduction 
in insulation level to 550 kv BIL 
and 121-kv lighting arresters are 
tank-mounted. An oil-operated, 
fault-pressure relay is installed for 
alarm only and is the first of this 
type on the system. 

Auxiliary power is supplied at 
4160 volts and at 480 volts. The 
low-voltage neutrals of both the 
standby and unit auxiliary trans- 
formers are high resistance 
grounded through distribution 
transformers. This auxiliary 
grounding system is expected to 
prevent transient over-voltages 
during ground fault conditions, 
and still permit continued opera- 
tion with a single fault until the 
fault can be located and repair 
scheduled. 


Indoor 4160-volt switchgear is 
installed beneath the generator 
pedestal. The pedestal is enclosed 
and electrically heated to provide 
protection for this gear, as well as 
for the excitation cubicles. The 
480-volt power center controls the 
larger 480-volt motors and _ pro- 
vides feeders to several other mo- 
tor control centers at various lo- 
cations. Where building protection 
is not available, these centers are 
installed in walk-in type outdoor 
housings. 


Live Transfer System 


During the normal start-up pro- 
cedures the auxiliary load is man- 
ually transferred from the standby 
to the unit transformer by paral- 
leling the two sources. Under 
emergency conditions the standby 
and unit transformers are paral- 
leled, and when the standby 
breaker closes the unit breaker 
will then trip. This latter live 
transfer system has been operated 
successfully several times during 
trial operation. 

Control systems are designed for 
operation and supervision of four 
units from a central control room. 
Instrumentation, relaying, and con- 
trols for the boiler, turbine, gen- 
erator, auxiliaries, and transform- 
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ers are concentrated on a single 
control board. This bench - type 
BTG board utilizes low-pressure 
pneumatic, and low-voltage  sys- 
tems for all control and metering 
functions. Two. separate _ intra- 
plant communication systems are 
installed—a dial telephone service 
and a transistorized paging and 
party line system. The latter sys- 
tem uses compact, transistorized 
amplifiers at each speaker and 
handset station as a contrast with 
the previous installations of large, 
centrally located amplifiers. 

The 138-kv switchyard is de- 
signed for double bus 
The generator bay is equipped 
with two oil circuit breakers, per- 
mitting the generator to feed 
either or both busses. Bus conduc- 
tors are four-inch, EHPS alumi- 
num tubing and all switchyard 
structures are galvanized steel. No 
lightning arresters are installed in 
the switchyard since each 138-kv 
transformer has integrally mounted 
121-kv arresters. 


operation. 


While the climate in the Dallas 
area permits outdoor plant instal- 
lations, equipment and piping are 
occasionally exposed to sub-freez- 
ing temperatures. Gage lines and 
piping are protected by the appli- 
cation of nichrome heating wire 
with taped teflon insulation and a 
glass braid covering. Motors, 
switchgear, and instrument boards 
have resistance-type heaters 
for anti-freeze protection and _ to 
prevent condensation from 
temperature changes. 


space 
rapid 


Minimum construction costs and 
lower operating were 
achieved in the design of the 
North Lake Steam Station. 

W. B. Fisk of Consolidated Edi- 
son Co. of New York, Inc., reported 
on the progress of the research 
study on direct conversion of en- 
ergy to electricity. The study has as 
its objective the evaluation of the 
various methods of accomplishing 
this conversion. A preliminary re- 
port is scheduled for completion in 
June and this document will be 
transmitted to the sponsoring com- 
mittees. 


expenses 


Mr. Fugill, Chairman of the Sys- 
tem Planning Subcommittee, re- 
viewed the activities of this 
subcommittee during the past two 
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years. The group has issued vari- 


ous reports and surveys. 


New Developments 


The new developments part of 
the meeting followed under the 
sponsorship of Mr. Hayes. 

K. N. Reardon of West Penn 
Power Co. discussed the ‘“Brush- 
less Excitation System” being used 
by his company. The system con- 
sists of an a-c exciter and a rotat- 
ing silicon diode rectifier assembly 
mounted on the same shaft as the 
a-c turbine- generator field. The 
a-c exciter’s rotating armature 
output is fed along the shaft to the 
rotating rectifiers, the output of 
which in turn is fed to the field of 
the a-c turbine-generator. 

J. H. Vivian of Southern Califor- 
nia Edison Co. presented a_ short 
report on “Remote Control of the 
Two-Unit 150-Mva Mammoth 
Power Plant by Supervisory Con- 
trol Via Microwave and Closed 
Circuit Sound moni- 
toring of the plant and closed cir- 
cuit television aid the remote op- 
erator at control 


Poo} 


Television.” 


the supervisory 
room. 

C. H. Rohe of Pennsylvania 
Power & Light Co. presented a re- 
port by P. Holtz on “An SF-6 Gas 
Insulated Circuit Breaker.” This 
230-kv, 1600-amp breaker is sched- 


Insurance Committee Mec 


July-August, 1960 


uled for service in August, 1960. 
The Pennsylvania Power & Light 
Co. has had experience with other 
SF-6 gas insulated equipment and 
the good past operating record is 
encouraging for further utilization 
of SF-6 gas. 

L. K. Del’Homme of Houston 
Lighting & Power Co. read a re- 
port, “Unique Cathodic Protection 
Installations,” prepared by D. E. 
Simmons. Due to the varied water 
conditions both in composition and 
resistivity an applied external volt- 
age system was used. It is ex- 
pected that automatically regu- 
lated constant current rectifiers 
and new anode materials will re- 
sult in more satisfactory operation 
and longer life than is obtained 
with conventional equipment. 

T. D. Reimers of Consolidated 
Edison Co. of New York, Ince., 
spoke on “Automatic Data Logging 
Equipment” to be used as part of 
the supervisory control systems for 
substations. The data required will 
be automatically logged on punched 
tape instead of tabulated forms. 


Intersystem Power Pool 
Mr. Storck, Chairman of the 
Subcommittee on System Engineer- 
ing and Operation, sponsored a 
paper through H. E. Stites, en- 
(Continued on page 277) 





* Nuclear Insurance. Government Indemnity 


* Report on Mutual Assistance Problems 


* Development in the “Umbrella Field 


R. R. MacKAY, JR. 


Chairman 


f ows annual spring meeting of 
the EEI Insurance Committee 
was held at Longfellow House, Pas- 
cagoula, Miss., on April 27-29, with 
“7 members and guests attending. 
R. D. Constable, Chairman of the 
Subcommittee on Employee Benefits, 
discussed current trends in the group 





insurance field, particularly the trend 
of rising costs of medical care. 

C. R. Garton, Chairman of the 
Subcommittee on Fire Protection, 
reported on the group’s activity in 
the various phases of electric utility 
property protection which had been 
assigned to 


the subcommittee for 
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consideration. He also presented the 
results of a study by the Task Force 
on Fire Protection and Prevention 
Practices. 

J. V. Anderson, Chairman of the 
Subcommittee on Nuclear Projects, 
presented a detailed report summa- 
rizing recent proposals for nuclear 
liability insurance rating and out- 
lining the recent AEC regulations 
pertaining to the field of both nu- 
clear insurance and government in- 
demnity. 

W. O. Randlett, Chairman of the 
Subcommittee on Fire and Allied 
Lines, summarized the results of a 
preliminary meeting between this 
subcommittee and the Inter-Regional 
Insurance Conference at which fur- 
ther fire insurance rate credits were 
discussed. As a result of general 
committee discussion several sugges- 
tions were given to the subcommittee 
for further discussion and review 
with the Inter-Regional. 

A. L. Benjamin, Chairman of the 
Subcommittee on Industry Prac- 
tices, submitted a current and re- 
vised report summarizing general 
insurance practices of various mem- 
ber companies. He further advised 
that the subcommittee would pre- 
pare itemized data on the practices 
of member companies regarding the 
type of insurance coverage and lim- 
its carried against fidelity and bur- 
¢lary losses. 

J. W. Marrin, Chairman of the 
Subcommittee on Mutual Assistance, 
advised that this subcommittee had 
prepared a report describing the in- 
surance and liability problems which 
can potentially arise through inter- 
change of employees under the mu- 
tual assistance program and stated 
that this report would be sent by the 
Institute to all member companies. 

H. §. Downing, Chairman of the 
Subcommittee on Liability, reported 
briefly on current developments in 
the field of liability insurance and 
also presented a résumé of so-called 
“umbrella’”’ insurance, a type of ex- 
cess liability insurance designed to 
insure all liability risks, both known 
and unknown. 

The meeting concluded with a gen- 
eral discussion of recent 
which were felt to be of interest to 
the committee. 

The next meeting of the committee 
will be held Oct. 24-26 at the French 
Lick-Sheraton Hotel, French Lick, 
Ind. 


losses 





¢ Frequency Rate Improves 
¢ New Films Available 
¢ Closed Chest Heart Pump 


A. J. NAQUIN 


Chairman 


—— EEI Accident Prevention 
= Committee held its 69th meeting 
in St. Petersburg, Fla., April 24-27, 
with 116 members and guests in at- 
tendance. The committee met at the 
Colonial Inn-Desert Ranch, St. Pe- 
tersburg Beach. 

R. J. McCutcheon, Jr., 
Member, Board of Directors, Florida 
Power Corp., welcomed the members 
and guests. 

S. H. Young, Committee Vice 
Chairman, reported that the indus- 
try frequency had reached an all- 
time low of 6.06 disabling injuries 
per million man-hours worked. How- 
ever, severity had increased, princi- 
pally because of the increased num- 
ber of fatal injuries during 1959. He 
reiterated that “continued proximity 
to unprotected parts will eventually 
result in contacts which have a high 
percentage of fatal results.” 

In his report on electric shock and 
burn accidents Errol Dunbar pointed 
out that “although Dr. Kouwenho- 
ven has assured us that low voltage 
produces fibrillation and is a killer 
almost impossible to combat, many 
of our companies do not insist on the 
use of protective equipment on low 
voltages.” 

The Aerial Basket Subcommittee 
headed by Mr. Lorenz submitted a 
report for review. 

In his luncheon address F. S. 
Black, Vice President, Administra- 
tive, Tampa Electric Co., empha- 
sized that to meet the challenge of 
change in the electric utility indus- 
try by increasing the number of em- 
ployees was not enough. “What we 
need to do is to hire men who are 
smarter than we are and give them 


Senior 


Page 275 


far more training than we had,” he 
pointed out. 

H. B. McMahan reported that the 
1960 safety package program has 
been completed and work has been 
started on the 1961 package. 

The Protective Equipment Com- 
mittee, under the leadership of C. A. 
Coutts, will continue to review and 
make recommendations with respect 
to the AP 1 Specifications for Elec- 
trical Workers Head Gear. This 
subcommittee will also review and 
bring up to date recommendations 
tor the care and application of line- 
men’s protective equipment. 

John Gronbeck reported that there 
are a number of new films available. 
Among these are “Cause Undeter- 
mined,” a 16mm color motion picture 
emphasizing the “‘familiarity-breeds- 
contempt” idea as applied to a line 
situation. This film was sponsored 
by a group of six New England com- 
panies. 

“KV Shell Game,” a 35mm color, 
sound-slide film on the mechanical 
protection offered by the safety hat, 
Was shown. 

“Powerful Protection,” describing 
hard-hat electrical protection, a 
sound-slide film, is available. 

J. B. Hamblen in his presentation 
address, “A Balanced Safety Pro- 
gram,” reviewed the basic elements 
of a good safety program. Among 
his conclusions was that safety is 
the result of expert management. 

In his report on resuscitation Dr. 
Kouwenhoven commented that the 
heart has its own center which 
causes it to beat 100,000 times a day. 
A small current (for some reason at 
present unknown) can cause an up- 
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set in this center, which results in 
fibrillation during which no blood is 
pumped through the system. In the 
event that a person is unconscious, 
if there is pulse, the mouth-to-mouth 
method of resuscitation should be 
applied so as to get oxygen into the 
blood. If there is no pulse, the heart 
might be either in standstill or fi- 
brillation. If it is in fibrillation the 
only reliable method is to use the 
counter shock defibrillator. A num- 
ber of tests on anesthetized dogs in- 
dicated that it is important to suc- 
cessful recovery that the heart not 
be allowed to remain in fibrillation 
longer than absolutely necessary. 
The number of successful recoveries 
decreases rapidlv after the first min- 
ute. The portable defibrillator has 
been successfully used on humans a 
tew times with no equipment trou- 
bles. It is still being tested. 

Guy Knickerbocker 
experience with the 
method of maintaining blood circu- 
lation. It consists of placing the heel 
of one hand at the end of the breast 
bone, placing the other hand on top 
and pressing forcibly about 60 times 
a minute. Some air is moved in this 
method. It also keeps the heart in 
good condition to receive stimuli. It 
causes the heart to pump 
which nourishes the brain. 
have been a number of cases in the 
hospital where the 
method has maintained circulation 
for a period of from 10 to 20 min- 
utes while the defibrillation equip- 
ment was obtained and made ready. 


reported on 


closed chest 


bloc rd 
There 


closed chest 


In almost every case the closed chest 
method has maintained the patient 
in good condition. 


Rescue Breathing 

William Bremner presented a res- 
cue breathing retraining film which 
is available and James Thompson 
showed a method whereby one oper- 
ator could perform rescue breathing 
on two victims. 

Paul Sheppard, reporting on Na- 
tional Safety Council activities, 
showed the new film, “Safety Every- 
where All the Time,” which is now 
available as part of a program. 

The committee expressed its ap- 
preciation to Mr. McMahan and his 
associates for the fine arrangements 
which contributed so much to a suc- 
cessful meeting. 
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Training Underground Crew Leaders 


Duquesne’s Urban Redevelopment Program 
Pacific GRE’ s Line Truck Power Equipment 


H. E, CODY 


Chairman 


rYNHE spring meeting of the Trans- 
porate and Distribution Com- 
mittee was held May 12-13 at the 
Penn-Sheraton Hotel, Pittsburgh, 
Pa. W. A. Conwell, Vice President- 
Engineering and Construction, Du- 
quesne Light Co., weleomed the 205 
members and guests to Pittsburgh. 


Underground 


The opening session was 
sored by D. F. Tulloch, Chairman of 
the Underground Subcommittee. 

T. E. Starrs described Public Ser- 
vice Electric and Gas Co. application 
of limiters on 277/480Y-volt spot 
networks. Silver-sand limiters, 
which will clear large fault currents 
rapidly without venting ionized gas, 
are used to isolate the main bus if 


spon- 


a fault occurs on transformer sec- 
ondary leads, the main bus or the 
service leads. 

W. H. Meade told how the Boston 
Edison Co. has modified 4-kv, 300- 
«ump underground oil switches to in- 


crease their 10-cycle short circuit 
current capability from 10,000 to 
25,000 amperes. This is accom- 


plished by a simple alteration of the 
bridging member requiring two man- 
hours. 

H. L. Davis, Jr., announced that 
the 1958 Cable Operation Report has 
been completed. Data from the ma- 
jor users of paper and lead duct-lay 
cable, 7.5 kv and above, show a trou- 
ble rate of 8.4 per 100 cable miles in 
1958 as compared with 7.6 in 1957. 
As usual mechanical damage was the 
principal cause of trouble. 

J. A. Pulsford reported that ballot- 
ing on the proposed revision of EEI- 
NEMA Standards for Secondary 


Network Transformers indicates the 
need for a further change in the 
manner of designating the standard 
primary voltage ratings. 

H. B. Shea described Boston Edi- 
son’s training program for under- 
ground crew leaders. Five half-day 
sessions for groups of five or six 
leaders are devoted to improving 
leadership qualities and promoting 
more effective use of manpower, 
tools and equipment through thor- 
ough job planning and proper indi- 
vidual work assignments. 


General Engineering 

C. E. Bathe, Chairman of the Gen- 
eral Engineering Subcommittee, 
sponsored a session covering a va- 
riety of subjects. 

H. L. Williams reported that the 
Research Activities Task Force is 
continuing to review transmission 
and distribution problems to deter- 
mine those on which further re- 
search appears desirable. Three items 
recommended for further study in- 
clude epoxy resins for cable joints 
and terminations, synthetic insula- 
tion for extra high voltage cable 
and the mechanism of lightning 
flashovers. 

K. W. Klein described an economic 
study of distribution transformer 
losses by The Cleveland Electric II- 
luminating Co., indicating that the 
optimum copper-to-core loss ratio is 
substantially lower than the 3.5 
value typical of present designs. He 
suggested the need for an industry 
wide study of the subject. 

T. C. Duncan reported that NEMA 
has rejected the recommendations of 
the preliminary report of the EEI- 
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NEMA Joint Committee on Higher 
Secondary and Utilization Voltages. 

H. L. Murphey, Jr., discussed Du- 
quesne Light Co. experience with 
urban redevelopment in Pittsburgh 
during the past 12 years. Relocation 
costs of recent projects have been 
reduced very substantially by estab- 
lishing closer liaison with the city 
planning agencies so that problems 
could be worked out to the best mu- 
tual advantage in the early stages 
of planning. 

F. E. Johnson urged cooperation 
in returning a questionnaire elicit- 
ing power company experience with 
single-phasing of three-phase mo- 
This is part of a nationwide 
survey being conducted by Under- 
writers’ Laboratories on behalf of 
National Electrical Code Panel 11 to 
determine the extent of the problem 
and permit evaluation of the need 
for three-element protection of 
three-phase motors. 


tors. 


The remainder of the afternoon 
was devoted to a closed session on 
General Engineering Subcommittee 
matters. 


Overhead 


The opening session on the second 
day was sponsored by R. Hicock, 
Chairman of the Overhead Subcom- 
mittee. 

C. R. Machen described 
equipment added to Pacific Gas and 
Electric Co. line trucks which has 
permitted a decrease in crew size 
from six to four men. This equip- 
ment hydraulic derricks, 
truck jacks and pole pullers and a 
built-in air compressor with air im- 
pact wrenches, tampers and spades. 
Other powered equipment now in use 
includes hydraulic derrick-mounted 
pole diggers, line stringing and re- 
moval equipment and aerial ladders 
and trucks. 

R. D. West told how Duquesne 
Light Co. plans to convert most of 
its 69-kv transmission system to 138 
kv at less than half the cost of new 
lines. One important factor is the 
use of strut insulators which permit 
a substantial increase in insulation 
level without extensive structural 
changes in the towers. R. G. Ander- 
son then described a tower jack de- 
signed to raise towers in place as 
much as 26 feet without circuit in- 
terruption. Although useful in con- 


power 


includes 
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nection with the 69 to 138-kv con- 
version, the jack was designed orig- 
inally to raise towers in congested 
areas where clearance’ encroach- 
ments had developed. 

Prof. R. N. Jorgensen reported 
that Pennsylvania State University 
has not been able to devise any rea- 
sonably economical means of pro- 
tecting poles from pileated wood- 
peckers to date. Tests of 175 chemi- 
cals has failed to reveal any effec- 
tive repellent. 

F, A. Ashbaugh reviewed progress 
in chemical control of right-of-way 
since its inception about 13 years 
ago. Developments in chemicals, 
spray solutions, application tech- 
niques and treating schedules now 
provide for a chemical control pro- 
gram which costs less than half of 
equivalent maintenance by purely 
mechanical means. 

D. A. Campbell, Jr., described re- 
finements of the storm tracking plan 
for companies along the eastern sea- 
board developed by the Mutual As- 
sistance Task Force. 

A report from W. S. Price noted 
that the research project on gallop- 
ing conductors now is underway at 
the Massachusetts Institute of Tech- 
nology. 


Standards and Specifications 

H. G. Hally, Chairman of the 
Standards and Specifications Sub- 
committee, called on task force chair- 
men for reports of their activities. 
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A. T. Green reported favorable 
letter ballots on a proposed supple- 
ment to EEI-NEMA standards for 
street lighting poles and a proposed 
new standard for light sensitive con- 
trol devices. Work on a proposed re- 
vision of existing standards for fila- 
ment lamps is nearing completion. 

H. C. Bingham announced that the 
proposed “Application Guide for 
Automatic Oil Circuit Reclosers” re- 
ceived a favorable letter ballot and 
is being released for printing. 

F. G. Josberger reported that 
drafts of proposed EEI-IPCEA spec- 
ifications for three varieties of No. 4 
aluminum overhead service cable are 
about ready to be submitted to mem- 
bers for comment. 

C. E. Topping stated that the pro- 
posed new specification for insulated 
clevises has been submitted to mem- 
bers for ballot. The EEI-NEMA 
Joint Committee on Pole Line Hard- 
ware is working on proposed new 
standards for secondary extension 
brackets and aerial cable hangers as 
well as revisions of several existing 
specifications. 

W. H. Johnson announced that the 
proposed revision of TD-90 “Speci- 
fications for Douglas Fir Crossarms, 
Treated or Untreated’”’ received a 
favorable letter ballot and is being 
released for printing. The Timber 
Products Task Force now has initi- 
ated work on a proposed guide for 
groundline treatment of poles. 

(Continued on page 278) 





Electrical System and Committee Meeting 


(Continued from page 274) 


titled “Interconnected Operations 
of Power Systems in Texas.” This 
paper was prepared by J. M. Mc- 
Reynolds of Houston Lighting & 
Power Co. 

The Texas interconnected sys- 
tems are arranged into two pools, 
each having approximately the 
same loads and each serving geo- 
graphical areas similar in _ size. 
Interconnected operation of the 
Texas systems has proven benefi- 
cial to all of the member compa- 
nies. It has been possible for each 
system to reduce its spinning re- 
serve requirements, maintain bet- 


ter frequency regulation during 
normal and emergency conditions, 
and improve service reliability. 

The System Engineering and 
Operating Subcommittee, through 
H. A. McLaughlin, sponsored a 
paper, “Recent Practices and 
Trends in Protective Relaying,” 
prepared by H. J. Sutton of Gulf 
States Utilities Co. Some of the 
latest trends in protective relaying 
were mentioned in a digest of this 
paper which had been presented 
previously by the AIEE Subcom- 
mittee on Survey of Relay Prac- 
tices. 
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ower 


P. O. CANADAY, Executive Vice 
President of Arkansas Power & 
Light Co., has been elected President 
of the utility. He succeeds R. E. 
RITCHIE, who has been re-elected 
Chairman of the Board and Chair- 
man of the Executive Committee. 
REEVES RITCHIE, Personnel Direc- 
tor at Pine Bluff, was promoted to 
Vice President. 

Mr. Canaday becomes the fourth 
man to serve as president of the 
state’s largest power supplier. 
AP&L serves 296,000 customers in 
61 counties. 

Mr. Canaday is a veteran of 34 
years in the electric power and light 
industry. He was graduated from 
the University of Tennessee with an 
electrical engineering degree in 1926. 
He had worked as a part-time stu- 
dent engineer for Tennessee Public 
Service Co. During 12 years with 
Tennessee Public Service, Mr. Cana- 
day served in various engineering 
and management positions. Leaving 
Knoxville in 1938, he worked as an 
utility consultant in New York City 
for six years. 

Since 1944, he has been affiliated 
with AP&L and the associated elec- 
tric utilities in the Middle South 
system. 

Reeves Ritchie was elevated to an 


insurable only to the extent that 


for starting and testing equipment and for factory 
inspection are included in this category. However, 
charges for expediting delivery should be considered 
such expediting 
work is required under normal procedures. In other All 


officer of the company after 23 years’ 
service, which he began as a me- 
chanic’s helper at the Little Rock 
power plant. From 1945-51, he 
served as assistant personnel direc- 
tor in Pine Bluff. After working 
from 1951 to 1958 as assistant to 
the central division manager in Pine 
Bluff, he was promoted to personnel 
director in August of that year. 

Mr. Ritchie is a past president of 





P. O. CANADAY 


the Arkansas Junior Chamber of 
Commerce and past president of the 
Pine Bluff Boys’ Club. 


FRANK KITZMILLER, JR. has been 
appointed to the new position of In- 
ter-Industry Coordinator for the 
Live Better Electrically Program of 
EEI, RALPH ZEUTHEN, Manager of 
the program, has announced. 

Mr. Kitzmiller’s experience in- 
cludes service with Duquesne Light 
Co. in Pittsburgh, and 12 years with 


(Continued from page 256 


EEI. He has been a key figure in 
all of the LBE activities as the se- 
nior member of the LBE staff. 


T & D Committee Meeting 
(Continued from page 277) 

A report from R. J. Bentzel indi- 
cated a favorable letter ballot on the 
proposed revision of EEI-NEMA 
Standards for Distribution Trans- 
formers—Overhead Type. 

J. R. Guy presented results of an 
analysis of inventory costs being 
conducted by The Cleveland Electric 
Illuminating Co. and emphasized the 
value of standardization in keeping 
these costs at a reasonable level. 

The closing session, sponsored by 
H. W. Dannettell, Jr., Chairman of 
the Safety Subcommittee, featured 
discussion of increased safety by in- 
sulation of the lineman from ground 
contacts. 

C. U. Thomas described new ver- 
tical clearance on poles recently es- 
tablished by Duquesne Light Co. fol- 
lowing a study of linemen’s physical 
dimensions and normal working po- 
sition on the pole. The revised clear- 
ances are designed to provide a mini- 
mum clearance of six inches between 
the lineman’s feet and any grounded 
equipment. 

M. H. Thurmond discussed Poto- 
mac Edison Co. experience with the 
use of pole-mounted insulating plat- 
forms. These platforms have been 
used to maintain 12-kv lines for 25 
years without any record of an elec- 
trical contact accident. 


Dollar Savings in Fire Insurance Valuations 


had been depreciated. If the old floor were replaced 
by a better type of floor, an additional amount should 
be added to cover the difference between the current 
costs of the old and new type floor. 


of the foregoing items indicate that, while 


words, if the expediting expenses are for speeding 
up deliveries beyond the usual requirements they 
should be excluded. 

15. Repairs and replacements made during the 
normal course of op.ration or use of property should 
be considered insurable only to the extent that they 
improve the property. For example, if a worn floor 
in a building is replaced by a new floor of similar 
construction, the proportion of the cost of removing 
and replacing the old flo.r which should be considered 
insurable would be the amount by which the old floor 










there is plenty of room for discussion or disagree- 
ment, a very considerable portion of original costs 
may be eliminated in the determination of the 
amount of insurance required, or necessary to be car- 
ried. A careful consideration of the wording of the 
coverage and the exclusion costs incorporated in the 
contract, and an elimination of many of the charges 
entering into original costs that would not be re- 
incurred in event of property replacement, may effect 
appreciable dollar savings in fire insurance valuations. 
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Street and Highway Lighting, L. H. LINGEMANN.......ccccccsscccccescecens Duquesne Light Co., Pittsburgh, Pa. 
Farm Group, L. H. HAMMOND.........00.+++eeeeeeeeeeess. New York State Electric & Gas Corp., Binghamton, N. Y. 
Farm Development, L. T. WANSLEY Georgia Power Co., Atlanta, Ga. 
ru: MR, VMIERIE). Tee III ooo ino 0 0:5 4.56: 4.690. 0:0 'n:0'0 4-00: e e.0 60 618 Sd bo 016.0100 wd we The Toledo Edison Co., Toledo, Ohio 
Industrial Power & Heating Group, A. D. SPILLMAN..........ccc cee eeeee Philadelphia Electric Co., Philadelphia, Pa. 
COMPETING TORUICG, Boe. TUMOUR a o.6. ica 5 0:0: 020,50. 0:0:0'0)s 00's soaiecsla,e asda aare West Penn Power Co., Greensburg, Pa. 
General Power & Heating, R. W. BASCHNAGEL......... Rochester Gas and Electric Corp., Rochester, N. Y. 
Industrial Sales Methods & Development, R. W. WYMAN..The Cleveland Electric Illuminating Co., Cleveland, Ohio 
Residential Group, J. H. K. SHANNAHAN.................-American Electric Power Service Corp., New York, N. Y. 
Home Service, MRS. MARGUERITE FENNER Pacific Gas and Electric Co., San Francisco, Calif. 
Residential Appliance : romotion, H. R. NYE Western Massachusetts Electric Co., West Springfield, Mass. 
Residential Eleciriec Heating & Air Conditioning, C. E. ANDERSON..Virginia Electric and Power Co., Richmond, Va. 
Residential Lighting P motion, R. W. Scur Indianapolis Power & Light Co., Indianapolis, Ind. 
Re~:dential Wiring Promotion, J. F. ROBERTS..........0 0000s eeecees Philadelphia Electric Co., Philadelphia, Pa. 
MI Te RON Bic cnc sase viasnsdnsach sae edna Louisiana Power & Light Co., New Orleans, La. 
Area Development, :. P. LEE..... The Connecticut Light & Power Co., Berlin, Conn. 
Electrical Living Feo.icy, *" M. St Arkansas Power & Light Co., Little Rock, Ark. 
Market Research, G. L. 3...10DN7 The Detroit Edison Co., Detroit, Mich. 
Sales Personnel & T:ainine. G. Union Electric Co., St. Louis, Mo. 
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